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PREFACE 

This report presents the findings of Remedial Investigations and Feasiblity Studies at sites located 
at the Point Barrow radar installation in northern Alaska. The sites were characterized based on 
sampling and analyses conducted during Remedial Investigation activities performed during 
August and September 1993. This report was prepared by ICF Technology Incorporated. 

This report was prepared between January 1995 and February 1996. Mr. Samer Karmi of the Air 
Force Center for Environmental Excellence was the Alaska Restoration Team Chief for this task. 
Dr. Jerome Madden and Mr. Richard Borsetti of the 611th CES/CEVR were Remedial Project 
Managers for this project. 

Approved: 

Thomas McKinney 
Program Director 
ICF Technology Incorporated 
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NOTICE 

This report has been prepared for the United States Air Force (Air Force) by ICF Technology 
Incorporated for the purpose of aiding in the implementation of final remedial actions under the 
Air Force Installation Restoration Program (IRP). As the report relates to actual or possible 
releases of potentially hazardous substances, its release prior to an Air Force final decision on 
remedial action may be in the public's interest. The limited objectives of this report and the 
ongoing nature of the IRP, along with the evolving knowledge of site conditions and chemical 
effects on the environment and health, must be considered when evaluating this report, since 
subsequent facts may become known which may make this report premature or inaccurate. 
Acceptance does not mean that the United States Air Force adopts the conclusions, 
recommendations or other views expressed herein, which are those of the contractor only and 
do not necessarily reflect the official position of the United States Air Force. 

Government agencies and their contractors registered with the Defense Technical Information 
Center (DTIC) should direct requests for copies of this report to: DTIC, Cameron Station, 
Alexandria, Virginia 22304-6145. 

Non-Government agencies may purchase copies of this document from: National Technical 
Information Service (NTIS), 5285 Port Royal Road, Springfield, Virginia 22161. 
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EXECUTIVE SUMMARY 

BACKGROUND 

The United States Air Force (Air Force) has prepared this Remedial Investigation/Feasibility Study 
(RI/FS) report as part of the Installation Restoration Program (IRP) to present results of RI/FS 
activities at three sites at the Point Barrow radar installation. The IRP provides for investigating, 
quantifying, and remediating environmental contamination from past waste management activities 
at Air Force installations throughout the United States. The IRP is a four-phase program that 
approximates the remedial investigation (Rl) and corrective action program used by the U.S. 
Environmental Protection Agency (EPA) for addressing contaminated sites that may pose a risk 
to human health or the environment. 

The Air Force initiated IRP activities at the Point Barrow radar installation in 1980 in response to 
the Department of Defense's (DOD's) commitment to identify past waste disposal sites and 
eliminate hazards to public health. The initial Phase I conducted by the Air Force concluded that 
past waste management activities at the installation may have resulted in adverse environmental 
impacts at one site (CH2M Hill 1981). 

The Air Force's IRP Decision Document for Point Barrow of 1987 (Woodward-Clyde 1987) 
concluded that no further action was needed at the one Point Barrow site. However, 
correspondence from Alaska Department of Environmental Conservation (ADEC) personnel to 
Air Force personnel in November 1991 (ADEC 1991) disagreed with the no further action 
conclusion. The correspondence stated that further investigation was needed and that corrective 
action appeared necessary because of improper waste disposal practices and other issues. 

A private contractor prepared the Environmental Assessment for the North Warning System 
(Alaska) in January 1987 (Hart Crowser 1987). The report discussed the impacts of retrofitting 
with long range radar equipment at the Point Barrow DEW Line facility. 

In 1991, a non-Air Force investigation studied the Air Terminal Area (Shannon and Wilson 1991). 
This investigation was conducted by the Navy, which previously conducted operations at the Air 
Terminal Area. 

The Air Force initiated RI/FS activities at the Point Barrow radar installation in the summer of 
1993. During the initial scoping activities, which included record searches, personnel interviews, 
and physical inspection of the installation, the Air Force and ADEC personnel concluded that 
three sites warranted investigation under the IRP. This document is a detailed presentation of 
Rl activities and provides conclusions and recommendations for addressing environmental 
conditions at the three Point Barrow sites. Remedial actions are recommended for one site, and 
further characterization is recommended for one site. No further action is recommended for the 
remaining site. 
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INSTALLATION DESCRIPTION 

The Point Barrow radar installation is located at 71°17'N, 156°45'W on the north coast of Alaska, 
about five miles northeast of Barrow, Alaska. The 268-acre installation is situated on the Barrow 
Peninsula, a triangular land mass bordered on the west by the Chukchi Sea and on the east by 
the Beaufort Sea (Figure 1-1, page 1-5). Imikpuk Lake and the North Salt Lagoon border the 
installation to the west and east, respectively (Figure 1-2, page 1-7). 

Point Barrow radar installation, also known as POW-M, was constructed as a main station. It 
consists of two module trains (A and B), rotating radar, garage, warehouse, POL tanks, air 
terminal building, hangar, and inactive runway. Facilities at the DEW Line installation are the 
most prominent feature of the area. 

Temperatures at the Point Barrow installation are generally low throughout the year, with summer 
temperatures ranging from approximately 30°F to 55°F and winter temperatures from 
approximately -25°F to -5°F. Precipitation at Point Barrow averages 4.9 inches per year; snowfall 
is about 29 inches per year. Permafrost at the installation area is up to 1,300 feet thick. Due to 
the permafrost, polygonal surface patterns are abundant. 

The installation is located in an area dominated by the influence of coastal and thaw lake 
processes, and situated at an elevation of about eight feet above mean sea level (AMSL). The 
hydrology of the installation is controlled by the relatively low topography and permafrost. Even 
with the low precipitation rates, the tundra is predominantly swampy. 

Point Barrow is predominantly covered by a thin tundra mat, beneath which are deposits of 
recent marine clay, silt, and sand deposits of the Barrow unit of the Gubik Formation (Young 
1979). The DEW Line facility was built on thaw lake deposits that consist of reworked marine 
units. Organic mats of peaty, silty material have been found at depth that overlie sections of 
marine silt and sand of the lower Barrow units of the Gubik Formation. 

The vegetative habitat types at Point Barrow support a variety of wildlife. Areas in the vicinity of 
the installation provide habitat important to birds, mammals, and fish. 

PROJECT ACTIVITIES 

The Air Force conducted RI/FS field activities at three sites at the Point Barrow radar installation 
during 1993. The objectives of the Point Barrow RI/FS were to confirm the presence or absence 
of chemical contamination of the environment at the installation; define the extent and magnitude 
of confirmed chemical releases; gather adequate data to determine the magnitude of potential 
risks to human health and the environment; and gather adequate data to identify and select the 
appropriate remedial actions for sites where apparent risks exceed acceptable limits. 

The Rl field activities were carried out in a three-phased approach. The three phases, installation 
presurvey, reconnaissance, and Rl field activities, allowed contractor personnel to confirm the 
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location of areas of environmental concern and identify sampling locations before conducting Rl 
field activities. Three sites investigated during the Rl activities are: 

Diesel Fuel Spill (SS01) 
Garage (SS02) 

• Air Terminal Area (SS03) 

The site locations are shown on Figure 1-3 (page 1-9). 

The Rl field activities were conducted from mid-August through early September of 1993. The 
Rl was conducted in conjunction with RIs at seven other radar installations located throughout 
northern Alaska. Sixteen contractor employees were stationed in Alaska for the duration of the 
Rl. Sampling activities at the Point Barrow radar installation included collection of surface and 
subsurface soil samples with hand tools, and collection of surface water, sediment, and seep 
samples from drainages adjacent to potentially contaminated areas. 

A total of 80 samples was collected during the 1993 Rl activities at Point Barrow. These included 
soil, sediment, and surface water samples collected from the three sites as well as samples for 
quality assurance/quality control (QA/QC) and to establish background levels. A summary of the 
samples collected is presented in Table ES-1. 

Analyses of samples collected during Rl activities were conducted by a fixed laboratory in 
Anchorage, Alaska, and a temporary laboratory set up at Barrow, Alaska. Laboratory analyses 
conducted by the temporary laboratory were conducted on a quick turnaround basis. Analyses 
conducted in Anchorage, Alaska, included primarily standard turnaround but also a few quick 
turnaround analyses. 

The Air Force conducted a risk assessment once the data had been validated and compiled. 
The purpose of the risk assessment was to evaluate the human and ecological health risks that 
may be associated with chemicals released to the environment at the sites investigated during 
the Rl. The risk assessment characterizes the probability that measured concentrations of 
hazardous chemical substances will cause adverse effects in humans or the environment in the 
absence of remediation. The risk assessment will be used in conjunction with state and federal 
standards and/or guidance to determine if remediation (site cleanup) is necessary. The Point 
Barrow Risk Assessment (U.S. Air Force 1996) was submitted under separate cover. 

CHRONOLOGY OF ACTIVITIES 

Project scoping documents were submitted between June and August 1993 for review by Air 
Force Center for Environmental Excellence (AFCEE) and regulatory agencies. These documents 
include the Work Plan, Sampling and Analysis Plan (SAP), Health and Safety Plan, and 
Community Relations Plan for seven DEW Line installations and Cape Lisburne. The installation 
Presurvey and the Reconnaissance trips were conducted in order to provide the information 
necessary to conduct the RI/FS activities. The Presurvey was conducted in May 1993 by a small 
group of contractor employees accompanied by Air Force representatives. 
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TABLE ES-1.  SUMMARY OF REMEDIAL INVESTIGATION SAMPLING 

SITE MEDIUM 

NUMBER OF 
ENVIRONMENTAL 

SAMPLES 

Diesel Fuel Spill (SS01) Soil/Sediment 20 

Surface Water 7 

Garage (SS02) Soil/Sediment 6 

Air Terminal Area (SS03) Soil/Sediment 19 

Surface Water 7 

Background (BKGD) Soil/Sediment 5 

Surface Water 2 

Total Environmental Samples Soil/Sediment 50 

Surface Water 16 

QA/QC SAMPLES 

Ambient Condition Blanks Water 1 

Equipment Blanks Water 2 

Trip Blanks Water 4 

Replicates/Duplicates Soil/Sediment 5 

Surface Water 2 

Total Samples Soil/Sediment 55 

Surface Water 25 
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The Reconnaissance trip was completed in June 1993 by contractor employees, and AFCEE and 
ADEC representatives. Rl field activities were conducted from mid-August through early 
September 1993. Sampling was conducted from the areas of least contamination to areas of 
increasing contamination. The sequence of sampling from least to most contaminated was 
based on previous sampling data, field screening, and visual observations. Field screening was 
used to assist in determining the areal extent of contamination and sampling locations. Where 
quick turnaround sample analyses indicated information gaps about the areal extent of 
contamination, or exposure point concentrations for potentially exposed populations were not 
defined, a second round of samples was collected and analyzed. 

SUMMARY OF REMEDIAL INVESTIGATION/FEASIBILITY STUDY 

The following paragraphs describe Rl activities conducted at the three sites that are the focus 
of this report and summarize the findings of the Rl. Summaries of human health and ecological 
risks posed by chemicals detected at each site are included. The remedial alternatives are 
presented for the sites recommended for cleanup. The evaluation of remedial alternatives is 
presented in the Feasibility Study (FS), Section 6.0. 

Diesel Fuel Spill (SS01). The Diesel Fuel Spill (SS01) site occupies approximately three acres 
located north of module train A (Figure 3-1, page 3-9). A 300-gallon spill occurred at the site in 
1974; however, the exact location of the spill is unknown (CH2M Hill 1981). The site consists of 
two sections: a tundra area to the north adjacent to the POL storage area and a gravel pad area 
to the south adjacent to the west end of module train B. The POL storage area in the north 
portion of the site is bermed and was used as a storage area for arctic grade diesel fuels from 
1956 to 1978. In the south portion of the site, a gravel road raised approximately three feet 
above the tundra surrounds both module trains. There is a thin layer of gravel below both 
module trains, and the gravel between the module trains is raised approximately one foot above 
the tundra.  Culverts lead from below module train B north to the tundra area. 

Sampling and analyses have determined that the Diesel Fuel Spill (SS01) site is contaminated 
with petroleum compounds [diesel range petroleum hydrocarbons (DRPH) and gasoline range 
petrolum hydrocarbons (GRPH)], benzene, toluene, ethylbenzene, and xylene (BTEX), and other 
volatile organic compounds (VOCs) commonly associated with gas and diesel fuel. The 
contaminated media at the site include soil, gravel pad, tundra, and surface water in the vicinity 
of the module train B. The source of contamination is suspected to be diesel spills and/or leaks 
associated with the diesel day tank at the west end of module train B. However, analytical data 
indicate that limited onsite contaminant migration has occurred in the active layer and surface 
water, and contaminants do not appear to be migrating offsite. 

The risk assessment concluded that risks posed to human health and ecological receptors by 
site contaminants are minimal given current or future site uses. The risks and hazards are based 
on a conservative future scenario and are not of a magnitude that normally requires remedial 
action. 

Based on Rl sampling and analyses, risk assessment, and current and future site uses, remedial 
actions are not warranted at the site.  Chemicals detected at the site did not pose significant 
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human health or ecological risks; therefore, the Diesel Fuel Spill (SS01) site is recommended for 
no further action. 

Garage (SS02). The Garage (SS02) site is located west of module train A (Figure 4-1, page 4-9). 
The Garage is an approximately 90-foot by 40-foot building elevated about three feet above the 
tundra and is surrounded by gravel on the north, east, and south sides. The building is used for 
vehicle maintenance and storage. Floor drains in this building discharged directly to the tundra 
beneath the structure and may have received vehicle maintenance waste. The floor drains were 
sealed by the Air Force in July 1993 to prevent the possibility of future release of contaminants. 

Sampling and analyses have determined that the Garage (SS02) site is contaminated with 
petroleum hydrocarbons [DRPH, GRPH, and residual range petroleum hydrocarbons (RRPH)], 
polychlorinated biphenyls (PCBs), BTEX compounds, and other VOCs that are components of 
diesel fuel. The contaminated area at the site is limited to soil under and around the Garage. 
The area beneath the Garage has the highest contaminant concentrations, which decrease with 
distance from the Garage. The suspected source of contamination is wastes discharged to the 
building floor drains. The drains were sealed in 1993 by the Air Force to prevent further release 
of contaminants. 

The risk assessment concluded that risks posed to human health and ecological receptors by 
site contaminants are minimal given current or future site uses. The potential human health risk 
is not of a magnitude that normally requires remedial action. The ecological risk assessment 
(ERA) concluded that the overall potential risks presented by site contaminants are minimal. 
Therefore, considering the findings of the risk assessment, remediation of the site is not 
necessarily warranted. 

Levels of petroleum compounds (DRPH, GRPH, and RRPH) and PCBs detected in soil at the site, 
however, slightly exceed ADEC guidance cleanup levels, but the extent of contamination is not 
clearly defined. Therefore, the site is being recommended for additional sampling in order to 
more fully characterize the extent of petroleum hydrocarbon and PCB contamination. 

Air Terminal Area (SS03). This large area is located north-northwest of the main station 
facilities, around the air terminal building (Figure 5-1, page 5-11). The site consists of an expanse 
of gravel pads and roads that effectively berm off several wet tundra areas, a hangar, an air 
terminal building, and several fuel storage tanks (JP-4 and diesel). Four fuel spills have been 
reported by a previous Navy contractor in areas just to the west of the site. The first occurred 
in August 1976 and consisted of an underground pipe failure that discharged an estimated 
48,000 gallons of gasoline. The second and third reported spills occurred in 1978 and involved 
approximately 24,700 gallons of JP-5 (jet fuel) and 277,463 gallons of gasoline, respectively. A 
fourth spill of unknown quantity occurred in 1986 (Shannon and Wilson 1991). 

Sampling and analyses have determined that the Air Terminal Area (SS03) site is contaminated 
with petroleum hydrocarbons (DRPH, GRPH, RRPH, BTEX, and other VOCs that are primarily 
associated with gasoline and diesel fuels). The affected areas at the site are the tundra and 
surface water primarily in the south section of the site. 

• 
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The risk assessment concluded that risks posed to human health and ecological receptors by 
site contaminants are minimal given current or future site uses. The potential human health risks 
at the site are not of a magnitude that normally requires remedial action. The ERA concluded 
that the overall potential risks presented by site contaminants are low. Therefore, under current 
and future site conditions and considering the findings of the risk assessment, remediation of the 
site is not necessarily warranted. 

Levels of DRPH and GRPH detected in tundra and surface water at the site exceed ADEC 
guidance cleanup levels. Therefore, the site is being recommended for remedial action. The 
affected area at the site is approximately 30,000 cubic yards of tundra adjacent to and between 
the gravel pads and roads. The remedial action alternative recommended for the site is 
enhanced bioremediation. A complete description and evaluation of the remedial alternatives 
considered for this site are presented in the FS, Section 6.0. 

CONCLUSIONS 

To meet the Air Force's commitment to identify, quantify, and remediate waste disposal sites at 
installations throughout the United States, the prime contractor completed an RI/FS at three sites 
at the Point Barrow radar installation. The investigation was completed in accordance with the 
guidelines established in the Air Force's IRP. The RI/FS involved field investigations, sampling, 
and analysis at three sites at the Point Barrow radar installation. 

Based on the Rl sampling and data analyses and quantitative risk assessment, the Air Force has 
concluded there is no risk associated with observed conditions and recommends no further 
action at one of the three sites, the Diesel Fuel Spill (S01), presented in Table ES-2. Further 
characterization is recommended at one site, the Garage (SS02) (Table ES-3). At the remaining 
site, contaminant levels exceed ADEC cleanup guidance levels. It is recommended that remedial 
actions be conducted at this site: the Air Terminal Area (SS03). The remedial action alternative 
recommended for the site is presented in Table ES-4. 

TABLE ES-2.  SITE RECOMMENDED FOR NO FURTHER ACTION 

SITE NAME SITE ID NUMBER 

Diesel Fuel Spill SS01 

TABLE ES-3.  SITE RECOMMENDED FOR FURTHER CHARACTERIZATION 

SITE NAME SITE ID NUMBER 

Garage SS02 
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TABLE ES-4. SITE RECOMMENDED FOR REMEDIAL ACTION 

SITE NAME SITE ID NUMBER MEDIUM RECOMMENDED ALTERNATIVE 

Air Terminal Area SS03 Tundra Enhanced bioremediation 
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1.0 INTRODUCTION 

The Air Force has prepared this RI/FS report to present the results of RI/FS activities at three 
sites located at the Point Barrow radar installation. The Rl field activities were conducted at the 
Point Barrow radar installation during the summer of 1993. The three sites at Point Barrow were 
investigated because they were suspected of being contaminated with hazardous substances. 
The RI/FS was conducted in accordance with the requirements of the Air Force IRP. Rl activities 
were conducted using methods and procedures specified in the RI/FS Work Plan, SAP, and 
Health and Safety Plan (U.S. Air Force 1993a,b,c). 

Section 1.0 of this report presents information concerning the objectives and implementation of 
the IRP, a description of the installation and the environmental setting at Point Barrow, and brief 
background information on the three Point Barrow sites. Project activities, including project 
objectives and scope, summaries of field and laboratory methods, methodologies for data 
evaluation and risk estimation, and a summary of background sampling, analytical results, and 
migration pathways are described in Section 2.0. Section 3.0 documents the Rl sampling and 
analysis results for the one site where no further action is recommended, identifies potential 
migration pathways and receptors, summarizes the human health and ecological risks, and 
describes the conclusions and recommendations for the site. Section 4.0 documents Rl 
sampling and analyses results for the one site where further characterization may be warranted. 
Section 5.0 documents the Rl sampling and analysis results for the one site where remedial 
actions may be warranted. These sections identify all ARARs, potential migration pathways, and 
receptors; summarize human health and ecological risks; and describe the conclusions and 
recommendations, incfuding the recommended remedial alternative, for cleanup at the one site. 
Section 6.0 presents the Feasibility Study (FS) of potential remedial actions for the one site that 
may require cleanup. 

The recommended actions for each of the sites, presented in Sections 3.0 through 6.0, are 
preliminary. The actions for each site will be determined only after review of this RI/FS document 
and the Point Barrow Risk Assessment (U.S. Air Force 1996) by regulatory agencies and 
interested parties. When agreement is reached between the Air Force and regulatory agencies 
as to the appropriate action for each site, a Final Decision Document will be prepared by the Air 
Force that presents the rationale for selecting a particular action. The Decision Document will 
also formally document that selection by ensuring appropriate Air Force and state and federal 
agency coordination and concurrence. 

Appendix A provides references and a list of acronyms used in this document. Appendix B 
presents photographs of the Point Barrow radar installation and sites. Appendix C is the 
Statement of Work describing the scope of the RI/FS activities at the Point Barrow radar 
installation. Sample collection logs are presented in Appendix D; sample Chain-of-Custody forms 
are in Appendix E. Cross-reference tables and analytical data are presented in Appendix F, and 
data validation reports are in Appendix G. 
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1.1       THE UNITED STATES AIR FORCE INSTALLATION RESTORATION PROGRAM 

The Air Force IRP is the basis for assessment and response action on Air Force installations 
under the provisions of the Comprehensive Environmental Response, Compensation, and Liability 
Act of 1980 (CERCLA). The Air Force IRP is designed to identify, confirm/quantify, and remedy 
problems associated with past and present management of hazardous substances and 
hazardous wastes at Air Force facilities. CERCLA defines a hazardous substance in Section 101; 
the definition includes, as examples, any substance designated pursuant to Section 311 (b)(2)(A) 
of the Federal Water Pollution Control Act (FWPCA), any element, compound, mixture, solution, 
or substance designated pursuant to Section 102 of CERCLA, and hazardous wastes identified 
pursuant to Section 3001 of the Resource Conservation and Recovery Act (RCRA). A hazardous 
waste, as defined in RCRA, "may pose a substantial present or potential hazard to human health 
or the environment when improperly treated, stored, transported, or disposed of or otherwise 
managed" (Section 1004[2][B] of RCRA). 

The DOD initiated the IRP in 1976 to identify, investigate, and mitigate environmental hazardous 
waste contamination that may be present at DOD facilities. In June 1980, DOD issued Defense 
Environmental Quality Program Policy Memorandum (DEQPPM) 80-6, requiring identification of 
past hazardous waste disposal sites at DOD agency installations. The Air Force implemented 
DEQPPM 80-6 in December 1980 and revised it in 1981. 

Executive Order 12316 of 14 August 1981 directed the military to design its own program to 
remedy uncontrolled hazardous waste disposal sites consistent with the National Contingency 
Plan (NCP) established by CERCLA. In response to the directive, the DOD instructed its 
branches to identify hazardous waste disposal sites to which they contributed wastes, and to 
comply with environmental regulations at the installation level when implementing cleanup. DOD 
subsequently developed the basic IRP after which the Air Force IRP was modeled. DEQPPM 
81 -5 of 11 December 1981, implemented by Air Force Headquarters in January 1982, sets forth 
the basic authority and objectives for the Air Force programs. 

The Superfund Amendments and Reauthorization Act of 1986 (SARA) augmented the scope and 
requirements of CERCLA and provided specific directives to federal facilities regarding 
investigation of waste disposal sites. Under SARA, technologies that provide permanent removal 
or destruction of hazardous wastes or contaminants are preferable to actions that only contain 
or isolate the materials. SARA also provides for greater interaction with public and state agencies 
and expands the role of the EPA in the evaluation of the health risks associated with 
contamination. SARA requires early determination of ARARs and the consideration of potential 
remediation alternatives at the initiation of an RI/FS. Remedial actions taken under CERCLA must 
comply with ARARs, which generally consist of federal, state, and local regulations. Remedial 
actions at facilities regulated under CERCLA are selected based on the results of an RI/FS. The 
RI/FS process is described in the NCP. The Rl phase includes specific steps for determining the 
nature and extent of environmental contamination. Subsequently, the FS is implemented to 
evaluate alternative remedial actions prior to selection of the most appropriate action for a 
specific facility. 

• 

• 

• 
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To respond to changes in the NCP brought about by SARA, the Air Force modified its IRP in 
November 1986 to improve continuity in the site investigation and remedial planning process for 
Air Force installations. In July 1987 the President signed Executive Order 12580, delegating 
responsibility to secretaries of various agencies to conduct site investigations and remedial 
actions at federal facilities. The order defined relationships between various federal and state 
agencies and assigned EPA the role of facilitator in resolving conflicts. 

Prior to 1988 the Air Force IRP was organized into four phases, described below: 

• Phase I, Installation Assessment/Records Search, identified past waste disposal 
sites at Air Force installations that might pose a hazard to public health or the 
environment. Sites identified during Phase I could be recommended for no further 
action, confirmation studies (Phase II), or remedial action (Phase IV). 

• Phase II, Confirmation/Quantification, was intended to define and quantify 
contamination present at sites identified during Phase I. Stage 1 of Phase II 
consisted of an initial assessment, including environmental sampling, to determine 
whether contamination was present. Depending on the results of Stage 1, 
subsequent stages of investigation could be recommended to improve the 
characterization of site contamination. 

• Phase III, Technology-Based Development, included development of new 
technologies for treating contaminants identified at Air Force installations. The 
results of Phase II investigations were used to determine the need for Phase III 
activities. 

• Phase IV, Remedial Action, involved development and implementation of plans to 
remedy contamination at sites. 

In 1988, the Air Force replaced the phased approach of the IRP with an approach more closely 
resembling the RI/FS approach used by EPA. Under this approach, Phase II investigations and 
Phase IV remedial action planning are conducted in a more parallel fashion to expedite 
implementation of site cleanups. 

1.2       INSTALLATION DESCRIPTION AND ENVIRONMENTAL SETTING 

Point Barrow radar installation, also known as POW-M, has been active since 1953. The Point 
Barrow DEW Line installation is one of many DEW Line installations located across the arctic 
regions of North America and Greenland. The installations were designed to operate and 
maintain radar systems for the detection of aircraft that may be a threat to national security. 

The Point Barrow facility was constructed as a main station. It consists of two module trains ("A" 
and "B"), rotating radar, garage, warehouse, POL tanks, air terminal building, runway, and 
facilities to provide logistics support for the rest of its sector. Train "A" consists of 24 modules. 
Train "B" consists of 28 modules. The main section of train "A" houses the electric equipment 
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work areas, radar tower, a limited number of personnel quarters, administration offices, a 
mechanical room with emergency boiler and fuel storage, and dining, kitchen, and recreation 
areas. The rotating radar is in the radome adjacent to the module train and is supported by steel 
columns and trusses. 

Train "B" is used as a personnel support module with water storage, shower, and toilets. 
Adjacent to this structure and connected by a corridor is the power plant. 

Aircraft facilities include a 4,993-foot-long lighted runway. The surface of the runway is a 24-inch 
wearing course on a non-frost acting base with no overruns. The runway is currently inactive. 
Air traffic uses the airport in the local community of Barrow. The community of Barrow is located 
approximately five miles southwest of the Point Barrow radar installation. There are no known 
landfills at the installation; therefore, solid wastes generated at the facility are transported to the 
Barrow landfill. 

1.2.1 Physical Geography 

The Point Barrow radar installation is located at 71 °17'N, 156°45'W on the north coast of Alaska, 
about five miles northeast of Barrow, Alaska. The 268-acre installation is situated on the Barrow 
Peninsula, a triangular land mass. It is bordered on the west by the Beaufort Sea and Imikpuk 
Lake and on the east by North Salt Lagoon. The general location of Point Barrow radar 
installation is shown on Figure 1 -1. An area location map is presented in Figure 1 -2, and a site 
plan is provided as Figure 1 -3. 

1.2.2 Climate (Meteorological Conditions and Air Quality) 

The National Weather Service operates a meteorological monitoring station at Barrow. Long term 
measurement records exist from 1941. 

Annual average precipitation at the Barrow installation is 4.9 inches, including 29 inches of 
snowfall. Most precipitation falls as rain in the summer months; precipitation in the period from 
October through May is almost always snow. Storms are usually from the west during the 
summer. Relative humidity is high throughout the year, but the moisture-carrying capacity of the 
air at the low temperatures of the Barrow area is quite low (Hart Crowser 1987). 

Winds are persistent in the area throughout the year, with only one percent of the hours recorded 
as calm. Average wind speeds are 11.8 miles per hour. The prevailing direction is from the east; 
however, during storms the winds are frequently from the west. Westerly winds are generally 
associated with high speeds, and wind speeds of 50 miles per hour have been known to occur 
at Barrow (Hart Crowser 1987). 

Severe weather conditions (thunderstorms, tornadoes, etc.) are virtually unknown in the area. 
Heavy fog can occur on occasion and is most frequent in the summer months. Visibility is 
reduced to less than 0.25 miles as a result of fog on an average of 65 days per year. 
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Air quality has not been extensively measured in the Point Barrow area. EPA classified the area 
either as being in attainment with all air quality standards or as not being classifiable (40 CFR, 
Part 81) (Hart Crowser 1987). Air quality is expected to be good at the installation because there 
are no major sources of air pollution. 

1.2.3   Geology 

This section presents information on the regional and local geology of the Point Barrow area. 

1.2.3.1 Regional Geology. Geologic units of all the principal time-stratigraphic systems 
from Precambrian to Quaternary are represented in Alaska. For the last two or three million 
years, frost climates have prevailed in Alaska, and the geomorphic processes have been either 
periglacial or glacial (Wahrhaftig 1965). Although glacial activity was extensive, it was by no 
means all-encompassing. Glaciation is evident in many parts of the state including the Pacific 
Mountain System, Arctic Mountains, Ahklun Mountains, and southern Seaward Peninsula. Some 
great expanses, however, received no glacial activity. The principal areas not glaciated include 
the Intermountain Plateaus, Arctic Foothills, and Arctic Coastal Plain. Many periglacial features 
such as polygonal ground, sorted circles, pingos, and ice wedges can be observed on the Arctic 
Coastal Plain.  Figure 1-4 depicts the extent of Alaska's glacial areas. 

Alaska's generally cold climatic regime has produced a condition termed permafrost, a 
combination of geologic, hydrologic, and meteorologic characteristics that produces permanently 
frozen ground. Permafrost occurs in both unconsolidated sediments and bedrock; its distribution 
includes most of the state, with the notable exception of the Pacific Coastal area. Permafrost is 
continuous on the Arctic Coastal Plain and has a significant impact on the flow of ground water 
and surface water. The distribution of Alaska's permafrost areas is shown on Figure 1-5. 
Permafrost is discussed in detail in Section 1.2.4.1. 

The very strong geologic processes at work in Alaska have produced a unique environmental 
setting reflected in the general geology of the Arctic Region (Figure 1-6). A popular theory of the 
formation of the Arctic Region is that it was once an ocean basin adjacent to the Canadian 
Shield. Rifting of the Canadian Shield occurred during Mesozoic time and the Arctic Region 
drifted southwest forming the Colville Basin to the south and the Arctic Ocean to the north. At 
the same time, the Brooks Range orogeny began creating a source for the newly-created Colville 
Basin. Continued uplift of the Brooks Range produced a prograding delta that filled in the 
Colville Basin. 

1.2.3.2 Local Geology. The Point Barrow installation is located in an area dominated 
by the influence of coastal and thaw lake processes. Situated at an elevation of about eight feet 
AMSL the installation lies between a large freshwater thaw lake (Imikpuk Lake) and a salt water 
lagoon (North Salt Lagoon). North Salt Lagoon has an outlet on the northeast side to the larger 
Elson Lagoon, which borders the Beaufort Sea. 

Surficial deposits in the area consist of recent marine clay, silt, and sand deposits of the Barrow 
unit of the Gubik Formation (Young 1979). The DEW Line facility was built on thaw lake deposits 
that consist of reworked marine units. Organic mats of peaty, silty material that overlie sections 
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of marine silt and sand of the lower Barrow units of the Gubik Formation have been found at 
depth. 

This area tends to be relatively free of historic earthquakes, although Grantz et al. (1980, 1982) 
reported several offshore faults or folds that displace Pleistocene deposits. The nearest such 
feature is 50 miles north of Point Barrow. 

Coastal beach erosion is between six and 20 feet per year. The removal of large quantities of 
gravel from barrier islands has resulted in erosion rates as much as five times higher than before 
gravel removal (NPRA Task Force 1979). Coastal retreat from 1948 to 1969 varied from 13 to 226 
feet in the Barrow-NARL segment (NPRA Task Force 1979). 

1.2.4   Hydrology 

Ground water/permafrost and surface water are discussed in the following sections. 

1.2.4.1 Ground Water/Permafrost. Permafrost has a profound influence on Alaska's 
ground water resources. Permafrost is defined by the Glossary of Geology (American Geological 
Institute 1972) as: 

• Any soil, subsoil, or other surficial deposit, or even bedrock, 
occurring in arctic or subarctic regions at a variable depth beneath 
the earth's surface in which a temperature below freezing has 
existed continuously for a long time (from two years to thousands 
of years). This definition is based exclusively on temperature and 
disregards the texture, degree of compaction, water content, and 
lithologic character of the material. 

Permafrost has a major impact on the relationship between surface water and ground water in 
cold regions such as Alaska. Although ground water in permafrost regions follows the same 
geologic and hydrologic principles as in temperate areas, the hydrologic regime is modified in 
the following ways: 

• Permafrost acts as an impermeable barrier to the movement of ground water 
because pore spaces are ice-filled in the zone of saturation. Recharge and 
discharge are, therefore, limited to unfrozen channels penetrating the permafrost 
zone. The unfrozen channels are termed perforating taliks. Permafrost restricts 
the downward percolation of water and increases runoff, enhancing the creation 
of lakes and swamps (Feulner et al. 1971). 

• Permafrost zones tend to reduce evapotranspiration. The generally low ground 
temperatures tend to reduce direct evaporation and transpiration (the escape of 
moisture through plant tissue into the air). Vegetation growth is enhanced near 
large surface water bodies where permafrost usually occurs at greater depth. 
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• Permafrost restricts an aquifer's storage capacity and the number of locations 
from which ground water may be withdrawn. Subpermafrost ground water occurs 
beneath the permafrost zone and is usually dependable. Suprapermafrost water 
occurs in the active zone, above the permafrost table, and tends to be seasonal; 
it freezes during the cold winter months. 

• The ground water temperature varies from 32 to 40.1 °F in permafrost regions 
because of the low ground temperatures (Williams 1970). Water tends to be more 
viscous in this temperature range and, therefore, moves slower than in temperate 
regions. 

Low ground temperatures create the necessary environment for permafrost to form. The segment 
above the permafrost table is called the active zone, because it freezes and thaws with seasonal 
weather changes. The permafrost zone remains frozen year-round. The active zone is significant 
because suprapermafrost active zone water exists within it. 

Ground water has been found in aquifers beneath the continuous permafrost, but little is known 
of these aquifer systems. Shallow ground water sources are also present in river gravel and in 
thaw bulbs beneath deep lakes. Active zone water is found during the summer months when 
this layer thaws, but the layer is relatively thin. The thickness of the active zone at Point Barrow 
is estimated to range from one to six feet. 

Surface features may have dramatic impacts on the subsurface distribution of permafrost 
because they influence heat transfer. Heat flow through surface water is greater than through 
land. Permafrost may be discontinuous or present at greater depth under and near large bodies 
of water such as rivers or deep lakes. Smaller bodies of water may affect the configuration of 
the permafrost surface or the total thickness of the permafrost at any given point. Figure 1 -7 is 
a generalized representation of the relationship of surface features to the underlying permafrost. 

1.2.4.2 Surface Water. At the Point Barrow installation, surface drainage occurs as 
supra-permafrost sheet flow and shallow creek runoff into North Salt Lagoon, Imikpuk Lake, or 
the Chukchi Sea. Drainage in the southern portion of the facility is relatively poor as a result of 
the flat topography and the high-centered polygons that have developed. Surface water 
occupies depressions between these polygons. Swampy areas occur to the south and east of 
the main station facilities. The surface water drainage features in the vicinity of the installation 
are shown on Figure 1 -8. 

North Salt Lagoon has a surface area of about four acres with an outlet on the northeast side 
to Elson Lagoon. The freshwater lake, Imikpuk Lake, west of the facility has a surface area of 
about 1.8 acres. Some water for the Point Barrow installation is obtained from this lake, which 
has an intake pier on the north shore. High tides generated by storms can breach the thin sand 
bar that separates the freshwater lake from ocean water, thereby contaminating this source of 
potable water (NPRA Task Force 1979). Potable water for the city of Barrow is also obtained 
from another lake to the southwest. 
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1.2.5 Industrial Activities 

Primary industrial activities at the installation include operation and maintenance of the radar 
system. The Point Barrow radar installation was built to support the air defense system in Alaska. 
The installation became operational in 1953 when communications were provided by high 
frequency radio. The original equipment still remains but was replaced with new Long Range 
Radar and satellite earth terminal systems, which are presently operational. Other industrial 
activities include maintenance associated with facility operation such as minor construction, road 
upkeep, and vehicle maintenance. Currently there are approximately four people stationed at the 
Point Barrow installation. In the 1970s there were approximately 80 military personnel stationed 
at the installation to manage the facilities. 

Presently, radar equipment, primarily the radome is located at the west end of Module Train A. 
The Point Barrow installation consists of the two module trains (MA" and "B"), rotating radar, 
garage, warehouse, POL tanks, air terminal building, runway, and facilities to provide full logistics 
support for the rest of its sector. The two module trains are connected by a skybridge, and they 
contain the electric equipment work areas and the radar tower, personnel quarters, administration 
offices, a mechanical room with emergency boiler and fuel storage, a personnel support module 
with water storage, shower, and toilets, and dining, kitchen, and recreation areas. Adjacent to 
this structure and connected by a corridor is the power plant. 

1.2.6 Biology 

This section presents information on the regional fauna and flora of the Point Barrow area. 

1.2.6.1 Vegetation. The vegetation of the Point Barrow installation is characteristic of 
wet sedge meadow complexes. Sedges, particularly Carex aquatilis, arctic bluegrass, Poa 
arctica; tundra grass, Dupontia fischeri; and mosses predominate. Pond systems contain 
pendent grass, Arctophila fulva; buttercup, Ranunculus pallassi; marsh marigold, Caltha palustris; 
and the mosses Calliergon and Drepanocladus spp. Plants associated with marine zones, 
including the sedge, Carex subspathacea; alkali grass, Puccinellia phyrganodes; and chickweed, 
Stellaria cochlearia, occur between the facility and North Salt Lagoon (Hart Crowser 1987; NPRA 
Task Force 1978; and Bergman et al. 1977). 

1.2.6.2 Fishes. Fishes present in the area include marine, anadromous, and freshwater 
species that seasonally use North Salt Lagoon, Imikpuk Lake, and the various wetlands 
surrounding the installation. These species include boreal smelt, Osmerus eperlanus; arctic cod, 
Boreogagus saida; arctic char, Salvelinus alpinus; arctic cisco, Coregonus autumnalis; grayling, 
Thymallus arcticus; pink and chum salmon, Oncorhynchus spp.; fourhom sculpin, Myoxocephalus 
quadricornis; Alaska blackfish, Dallia pectoralis; and nine-spined stickleback, Pungitius pungitius 
(Hart Crowser 1987). 

1.2.6.3 Birds. The Point Barrow installation is in the major migration corridor for millions 
of shorebirds and waterfowl. Numerous species pass through and are reported to breed in the 
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Barrow area. Breeding species include Lapland longspur, Calcarius lapponicus; red phalarope, 
Phalaropus fulicarius; dunlin, Calidris alpina; pectoral sandpiper, C. melanotos; pintail, Anas 
acuta; black guillemot, Cepphus grylle; pomarine jaeger, Stercorarius pomarinus; semipalmated 
sandpiper, Calidris pusillus; and snowy owl, Nyctea scandiaca. 

Nearshore lagoons and coastal lake systems are important to migratory birds during molting and 
pre-migratory staging. Principal species using the area during molting and staging include 
eiders, Somateria spp.; oldsquaw, Clangula hyemalis; brant, Branta bernicla, and other geese, 
Chen and Branta spp.; and numerous shorebirds. 

Non-migratory species that reside near the installation include the snowy owl; ptarmigan, 
Lagopus spp.; and common raven, Corvus corax. Populations of resident species may fluctuate 
as functions of weather and food availability; snowy owls are particularly sensitive to the cyclic 

fluctuations in lemming populations. 

1.2.6.4 Mammals. Marine mammals that use the waters offshore of Point Barrow include 
beluga whale, Delphinapterus leucas; bowhead whale, Balaena mysticetus; and gray whale, 
Eschrichtius robustus, during their annual migrations. Ringed seals, Phoca hispida, are abundant 
in winter and are associated with the shear zone between pack ice and shorefast ice. They are 
occasionally seen in nearshore lagoons in the summer. Bearded, Erignathus barbatus, and 
spotted seals, Phoca largha, are also found in the area. Polar bears, Ursus mantimus, are 
occasionally in the area during the winter preying on ringed seals, but are present less often in 

the summer. 

Terrestrial mammals of the Point Barrow installation include those typically associated with wet 
sedge tundra. Masked shrews, Sorex cinereus, occur throughout the area, but the predominant 
small mammal is the brown lemming, Lemmus trimucronatus, which shows a characteristic cyclic 
population fluctuation. Arctic fox, Alopex lagopus, range widely throughout the area and barren- 
ground caribou, Rangifer tarandus, from the western arctic herd may reach the coast near the 

Point Barrow installation during summer dispersal. 

1.2.6.5 Threatened and Endangered Species. Threatened or endangered species 
potentially occurring in the vicinity of the Point Barrow installation include the spectacled eider, 
Somateria fischeri (threatened), Steller's eider, Polysticta stellen (candidate for listing as 
threatened), and bowhead whale (endangered). According to surveys done by Alaska Biological 
Research (1994), neither the spectacled nor Steller's eiders were found at the Point Barrow 
installation, although a moderate potential for these species' presence exists based on suitable 
nesting and/or brood-rearing habitat near the installation. The bowhead whale may pass offshore 
of the installation during migration. The arctic peregrine falcon, Falco peregrinus tundnus, and 
gray whale two previously listed species with potential to occur near the installation, were 
delisted by the U.S. Fish and Wildlife Service as of 5 October 1994, and by the National Marine 

Fisheries Service as of 16 June 1994. 
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1.2.7   Demographics 

Approximately four contract personnel are stationed at the Point Barrow installation. The city of 
Barrow has a population of approximately 3,469 (U.S. Bureau of the Census 1991). Barrow has 
experienced substantial population growth, primarily because of its role as a government services 
center and because it is the seat of both the NSB and the Arctic Slope Regional Corporation. 

1.2.7.1 Local Economy. The population growth at Barrow is due to the employment 
opportunities that both the NSB and the Arctic Slope Regional Corporation have created for local 
residents as well as for people from outside the region. Subsistence activities, however, continue 
to play an important role in the Inupiat culture. 

The NSB has assumed area-wide responsibility for a wide range of municipal services, including 
programs to provide communities with basic life, health, and safety support. In Barrow, the NSB 
provides education and police protection; health and social services are provided by federal and 
state agencies (NPRA Task Force 1978). The city operates a community center and maintains 
an active recreation department. Power is provided by the Barrow Utility Company, and gas is 
supplied by the Barrow gas field. The Barrow utilidor system is designated to provide the city 
with piped water and sewer services (Hart Crowser 1987). 

A large number of Barrow's residents (over 200) chose to hold their land in a special status 
available to Alaska Natives that restricts their ability to sell or transfer the property, but exempts 
it from taxation or regulatory codes. Approximately 34 acres of land in Barrow is held in this 
restricted status. 

Military land within the Barrow corporate limits includes portions of land withdrawn by the Navy 
for the NARL reserve and land withdrawn by the Air Force for the Point Barrow DEW Line station. 
With the exception of one native allotment south of the airport and two native allotments adjacent 
to upper Isatkoak Lagoon, all remaining lands within the Barrow corporate limits have been 
conveyed to the Ukpeagvik Inupiat Corporation under terms of the Alaska National Interest Lands 
Conservation Act of 1980 (Alaska Consultants, Inc. 1983). 

1.2.7.2 Cultural Resources. Table 1-1 lists archeological, historical, and traditional sites 
found in the vicinity of Point Barrow. Three of the sites are currently listed in the National 
Register of Historic Places, and another has been determined eligible for the register. The large 
number and variety of sites indicate that the Point Barrow area has been used for village 
settlements as well as a variety of subsistence activities for several thousand years. The area 
has historical significance as well, because several early exploration parties wintered in the area 
and non-native whaling occurred in the vicinity. 

1.2.7.3 Recreation. The principal recreational facilities along the arctic coast are located 
near Barrow. Regularly scheduled air service connects the area to Fairbanks, Prudhoe Bay, and 
Anchorage. Regularly scheduled small plane service connects Barrow with several other North 
Slope communities, and charter air service is available for local access throughout the year. Sea 
travel provides transportation during the ice-free period between mid-July and September. 
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TABLE 1 -1.     KNOWN CULTURAL RESOURCE SITES IN THE VICINITY OF POINT BARROW 
RADAR INSTALLATION3 

SITE NAME 
TLUI #b 

AHRS# DESCRIPTION LOCATION 

Kayuqtualuk 22 Mythological significance; no 
visible remains. 

Point Barrow area. 

Kali 24 Mound associated with local 
mythology; 1920s graveyard 
present. 

Immediate vicinity of Point 
Barrow, to the southwest. 

None 26 Remnants of undated house 
structure and possible burials, 
reportedly disturbed during 
Point Barrow construction. 

Kokolik River, 
approximately 1.5 miles 
northeast of Point Barrow. 

Point Barrow 
XPL-053 

Village site abandoned in 1953 
with school closure; extant 
buildings, occupied during 
summer months. 

On Barrier Island, 
approximately two miles 
northwest of Point Barrow. 

Niaquq or 
Singigruaq 

11 Ancestral home of some Point 
Barrow residents. 

15 miles south of Point 
Barrow. 

Data from Hart Crowser (1987); Alaska Division of Geological and Geophysical Survey Records (1984). 
TLUI = Traditional Land Use Inventory. 
AHRS = Alaska Heritage Resources Survey. 

Snowmobiles provide the basic mode of transportation; however, automobiles, bikes, all-terrain 
vehicles (ATVs), and small boats are also used. 

Recreational use by non-residents is associated primarily with tourist activities in Barrow and 
sightseeing in the immediate vicinity. Barrow is the center of tourism for the entire North Slope, 
and virtually all tourism facilities are located there. The majority of recreation-oriented visits to 
the vicinity are associated with organized tours to Barrow. These recreational pursuits include 
camping, hiking along coastal beaches, wildlife viewing, and observation of the lifestyle and crafts 
of the native Eskimo. Recreational use of the lands in the vicinity of the Point Barrow by local 
residents consists of indoor activities such as movies at the school gymnasium and outdoor 
activities such as snowmobiling, riding ATVs, and dog sled racing. 
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1.3       SITE INVENTORY 

This section presents information on the IRP sites at the Point Barrow radar installation. It 
includes summaries of previous IRP activities and remedial actions that have been conducted at 
the installation. 

1.3.1 Sites at Point Barrow 

Three sites at the Point Barrow radar installation were investigated during the 1993 Rl activities. 
One of these sites was determined to be of concern based on previous IRP sampling data. 
Additionally, there were two sites identified for investigation based on previous IRP activities and 
the 1993 Rl activities. The one site previously sampled is the Air Terminal Area (SS03). Sampling 
at this area determined that contaminants were present. Additional sites were identified based 
on previous IRP activities as listed: literature search, pre-survey and reconnaissance trips, 
communication with personnel from ADEC, and information on disposal practices at DEW Line 
stations. The additional sites include the Diesel Fuel Spill Area (SS01) and the Garage (SS02). 

It should be noted that none of the sites is on or is proposed to be included on the National 
Priority List (NPL) of Superfund sites. 

1.3.2 Previous IRP Activities 

An Air Force contractor conducted Phase I Installation Assessment/Records Search activities at 
the Point Barrow installation and six other DEW Line stations in 1980 and 1981 (CH2M Hill 1981). 
Phase I activities included a detailed review of pertinent installation records from both 
government and civilian contractors, contacts with various government and private agencies for 
documents relevant to the program, and onsite visits during July and August 1981. The onsite 
visits included interviews with key installation employees, ground tours of installation facilities, 
and plane overflights to identify past disposal and possible contaminated areas. 

An Air Force contractor prepared the Technical Support Document of Record of Decision, Point 
Barrow (POW-M) DEW Line installation in December 1987 (Woodward-Clyde 1987). One potential 
hazardous waste site was identified in Phase I. No further action was recommended in the 
Record of Decision. 

Correspondence from ADEC personnel to Air Force personnel in November 1991 disagreed with 
the no further action conclusion and stated that further investigation was needed and that 
corrective action appeared necessary because of improper waste disposal practices and other 
issues. 

A contractor prepared the Environmental Assessment for North Warning System (Alaska), in 
January 1987 (Hart Crowser 1987). The report, although not an IRP activity, discussed the 
impacts of retrofitting with Long Range Radar equipment at the Point Barrow DEW Line 
installation. 
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In 1991, a non-Air Force investigation studied the Air Terminal Area (Shannon and Wilson 1991). *a^ 
This investigation was conducted by the Navy, which previously conducted operations at the Air        ^/ß 
Terminal Area. 

1.3.3   Previous Remedial Actions 

There are no remedial actions taking place at this time and there are no known remedial actions 
previously conducted at the Point Barrow installation. 

AK-RIFS\BARROWV4109661301\HFS-1.FNL ^30 19 FEBRUARY 1996 



• 

• 

2.0  PROJECT ACTIVITIES 

This section of the report describes the project objectives and scope, the Rl field program and 
methodology, the analytical programs, background sampling, and analytical results. In addition, 
data evaluation, risk estimate methodologies, potential migration pathways, and receptors are 
presented. 

2.1   PROJECT OBJECTIVES AND SCOPE 

The objectives of the Point Barrow DEW Line radar installation RI/FS are to confirm the presence 
or absence of chemical contamination in the environment at the installation; define the extent and 
magnitude of confirmed chemical releases; gather adequate data to determine the magnitude of 
potential risks to human health and the environment; and gather adequate data to identify and 
select the appropriate remedial actions for sites where apparent risks exceed acceptable limits 
or contamination exceeds regulatory guidelines. The project objectives include the following 
goals: 

• Define the horizontal and vertical extent of soil contamination and the range of 
contaminant concentration; 

• Determine the physical and chemical properties of soil contaminants to describe 
contaminant toxicity and mobility; 

• Define the extent of surface and active zone water contamination and the range 
of contaminant concentrations; 

• Describe real and potential surface and subsurface contaminant migration 
pathways in terms of movement of dissolved and suspended contaminants 
through the active zone above permafrost, and movement of dissolved and 
suspended contaminants in surface water; 

• Generate adequate valid data to support development of a baseline risk 
assessment that quantifies, to the extent possible, potential risks to human health 
and the environment posed by COCs at the Point Barrow DEW Line installation 
studied under this Rl; and 

• Select the most feasible remedy, cleanup action, to reduce risks at sites where 
risks exceed acceptable limits. 

2.2       Rl FIELD ACTIVITIES 

This section presents a summary of the field activities conducted during the Rl, the organization 
of the Rl field team, and the chronology of field work. 
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2.2.1    RI Field Program 

The RI field program at the Point Barrow radar installation was carried out in accordance with the 
RI/FS Work Plan, the SAP, and the Health and Safety Plan (U.S. Air Force 1993a,b,c). These 
RI/FS planning documents were developed as specified in the Delivery Order No. 22 Statement 
of Work (Appendix C) and IRP Handbook (U.S. Air Force 1991). 

The scope of the field investigation was described in detail in the Field Sampling Plan (U.S. Air 
Force 1993b). The field activities included the following: 

• Collecting and analyzing surface and subsurface soil samples from sites with 
potential or confirmed soil contamination. These soil samples were described and 
analyzed for petroleum and other chemical residues. Samples were collected 
using hand tools. 

Collecting and analyzing samples of surface water from potentially affected 
streams, surface water features such as lakes or ponds, and any apparent 
leachate discharge points. 

Collecting and analyzing background samples to characterize natural background 
conditions. 

• Measuring relative surface elevations of sampling points and stream channels to 
determine surface slopes and stream gradients. 

Collecting samples of potential chemical residues and waste materials at sites 
where such materials were suspected and had not yet been characterized. 

• Conducting real-time air monitoring using portable field instruments. 

• Measuring surface distances and approximate elevations to locate sampling points 
relative to fixed reference points. 

The RI activities described above were carried out in three phases as follows: 

. Installation Pre-Survey.   The pre-survey was conducted by a small group of 
contractor employees (four total) accompanied by Air Force representatives. The 
purpose of the pre-survey was to confirm the location of areas of environmental 
concern at the installation. Pre-survey activities were limited to visual inspection 
of the sites, surface distance measurements, site photography, and confirmation 
of the location of structures and sites as shown on installation plan maps. The 
information gathered from the pre-survey was combined with existing 
documentation to support development of the RI/FS scoping documents. The 
pre-survey was completed at the Point Barrow installation on 13 May 1993 by an 
Air Force contractor. 
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• Installation Reconnaissance. The installation reconnaissance was conducted by 
a group of contractor employees on 25 June 1993. The purpose of the 
reconnaissance was to identify sampling locations for investigation during the Rl. 
The contractor staff made detailed observations of potentially contaminated areas 
and performed limited intrusive activities (e.g., digging shallow holes with a shovel 
to determine the apparent depth of contamination at areas of soil staining). Data 
gathered during the installation reconnaissance provided the basis for determining 
the sites to be sampled, the approximate number of samples and their locations, 
analyses for each sample, and equipment and supply needs for the Rl. 

• Remedial Investigation Field Activities. The Rl field activities were conducted from 
mid-August through early September of 1993. The Rl was conducted in 
conjunction with RIs at seven other radar installations located throughout northern 
Alaska. Fifteen contractor employees were stationed in Alaska for the duration of 
the Rl. Intrusive sampling activities at the Point Barrow radar installation included 
collection of surface and subsurface soil samples with hand tools (e.g., shovels, 
scoops, bucket augers) and collection of surface water, sediment, and seep 
samples from potentially contaminated areas. The Rl activities also included 
operation of temporary northern Alaska (Barrow, Alaska) laboratory facilities 
operated by a subcontractor. 

2.2.2 Field Team Organization and Subcontractors 

The organization of the Rl field team, the responsibilities of the Rl team members, and 
subcontractors used during Rl activities are presented in Figure 2-1 (Note: all Point Barrow 
sampling was conducted by the "B" Rl Field Sampling Team). The Air Force Center for 
Environmental Excellence (AFCEE) restoration team chiefs that managed and conducted 
oversight of the Rl field activities included Mr. Marty Faile, Mr. Mike McGhee, and Mr. Samer 
Karmi. 

2.2.3 Chronology of Field Work 

The Rl field work at the Point Barrow radar installation conducted during summer 1993 was 
accomplished in the following chronological order: 

13 May Conducted pre-survey 

25 June Conducted reconnaissance 

08 August Staged equipment and supplies at Point Barrow. 

26 August Staked sampling locations at SS01, SS02, SS03, and background 
areas. Collected eight soil and eight water samples at SS03, five 
soil and two water background samples, and two Quality 
Assurance/Quality Control (QA/QC) samples. 
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FIGURE 2-1.  FIELD TEAM ORGANIZATION 
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27 August Collected 11 soil and 8 water samples at SS01, 6 soil samples at 
SS02, 7 soil samples at SS03, and 3 QA/QC samples. 

06 September Staked and collected 10 soil samples at SS01, 1 soil sample at 
SS02, 7 soil samples at SS03, and 2 QA/QC samples. 

2.3       Rl SAMPLING AND ANALYSES 

A summary of the Rl sampling and analysis activities conducted during this investigation is 
presented in this section. Included are descriptions of the number of samples collected by 
media, QA/QC samples collected, background sampling and analyses, analytical programs, 
chronology of laboratory analyses, laboratory QA/QC programs, and data validation and 
reporting. 

2.3.1 Sampling Procedures 

Contractor personnel collected samples from various media at the Point Barrow radar installation 
using numerous sample collection methods and procedures. The collection methods were 
determined at the time of collection, based on sample location and prevailing environmental 
conditions. Media sampled during the Rl included surface and subsurface soils, surface water, 
and sediment. These media were extracted generally from man-emplaced fill, gravel pads, and 
scraped areas; and natural tundra soils/sediments and surface water bodies. All sampling tools 
or other devices used during sampling were decontaminated before use. Standard procedures, 
developed by the contractor for sampling methodologies used during the Rl are presented in 
Appendix D of the RI/FS SAP (U.S. Air Force 1993b). Sample collection logs for all samples 
collected during Rl activities at the Point Barrow installation are presented in Appendix D. The 
logs provide detailed sample information such as media, location, depth, and analyses requested. 
Completed chain-of-custody forms for all samples collected during the Rl at the Point Barrow 
installation are presented in Appendix E. 

2.3.2 Summary of Rl Sampling 

Contractor personnel collected 80 samples from various media at the Point Barrow radar 
installation. Seven samples were collected to determine organic and inorganic background 
concentrations in soil/sediment and surface water. Fourteen samples were collected for QA/QC. 
QA/QC samples included duplicates, replicates, equipment rinsate blanks, trip blanks, and 
ambient condition blanks. Fifty-nine samples were collected to determine the nature and extent 
of contamination at the three sites at Point Barrow. Table 2-1 presents a summary of Rl sampling 
conducted at Point Barrow. 

2.3.2.1 Field QA/QC Samples. The field QA/QC program consisted of QA/QC samples, 
quality control (QC) checks, and limits for field procedures. 
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TABLE 2-1.     SUMMARY OF POINT BARROW REMEDIAL INVESTIGATION FIELD SAMPLING 
ACTIVITIES 

ACTIVITY TOTAL 

Water Samples Collected for Lab Analyses (includes QA/QC) 26 samples 

Soil/sediment Samples Collected for Lab Analyses (including QA/QC) 55 samples 

TOTAL WATER AND SOIL SAMPLES FOR LAB ANALYSES 81 samples3 

Investigation derived wastes (IDW) from Point Barrow were combined with the IDW from Point Barrow, Point 
Lonely, and Wainwright. These were collectively sampled during the Point Barrow investigation, and the total 
includes one IDW sample. 

QA/QC Samples. QA/QC samples collected during this investigation included duplicate water 
samples, replicate soil/sediment samples, trip blanks, ambient condition blanks, and equipment 
rinsate blanks. 

During Rl sampling activities at the Point Barrow installation, QA/QC samples collected included 
the following: two duplicate water samples, five replicate soil/sediment samples, four trip blanks, 
one ambient condition blank, and two equipment rinsate blanks. Table 2-2 summarizes all 
samples collected and analyzed during Rl activities at the Point Barrow installation, including the 
QA/QC samples. 

In addition to the above QA/QC samples, extra volumes of selected samples were collected and 
submitted for internal laboratory QA/QC (matrix spike and matrix spike duplicates). Extra sample 
volumes were submitted at a minimum of 1 per 10 samples. Extra volumes submitted included 
triple volume for organic water analyses and double volume for inorganic water analyses. 

2.3.2.2 Background Sampling and Analyses. Seven background samples were 
collected from upgradient areas during field activities at the Point Barrow radar installation to 
establish background concentrations for naturally occurring organic compounds. In order to 
obtain a representative range of inorganic (metal) concentrations in soil/sediments and surface 
waters of the North Slope, 44 samples (29 soil/sediment and 15 water) from seven North Slope 
radar installations were collected. The seven installations include Barter Island, Bullen Point, 
Oliktok Point, Point Lonely, Point Barrow, Point Lay, and Wainwright. Approximately five 
soil/sediment and two surface water background samples were collected from each of these 
installations to determine the background concentrations of inorganic analytes across similar 
coastal arctic environments of the North Slope. 

Seven background samples were collected from tundra and pond areas during the Rl at Point 
Barrow. These consisted of four soil, one sediment, and two surface water samples. 
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TABLE 2-2. SUMMARY OF SAMPLING AND ANALYSES CONDUCTED F< 

ANALYSES HVOC* BTEX* VOC 8260 SVOC Metals" TPH-Diesef 
Range 

3510/3550 

TPH - Gasoline 
Range 

ANALYTICAL 
METHOD 

SW8010M SW8020 SW8260 SW8270 SW3050 (Soil) 
3005(Water)/6010 

Diesel 8100 M Gas 5030/80151 

POINT BARROW (PC W-M) 

Background 
(BKGD) 

5 Soil 
2 Water 

5 Soil 
2 Water 

1 Soil 
2 Water 

5 Soil 
2 Water 

5 Soil 
2 Water (Total) 

2 Water (Dissolved) 

5 Soil 
2 Water 

5 Soil 
2 Water 

Diesel Fuel Spill 
(SS01) 

NA 12 Soil 
7 Water 

2 Soil 
1 Water 

2 Soil NA 20 Soil 
7 Water 

11 Soil 
7 Water 

Garage (SS02) 5 Soil 5 Soil 2 Soil 1 Soil 1 Soil 6 Soil 6 Soil 

Air Terminal Area 
(SS03) 

12 Soil 
7 Water 

14 Soil 
7 Water 

3 Soil 
2 Water 

2 Soil 
2 Water 

2 Soil 
2 Water (Total) 

2 Water (Dissolved) 

19 Soil 
7 Water 

18 Soil 
7 Water 

Total Field Analyses 22 Soil 
9 Water 

36 Soil 
16 Water 

8 Soil 
5 Water 

10 Soil 
4 Water 

8 Soil 
4 Water (Total) 

4 Water (Dissolved) 

50 Soil 
16 Water 

40 Soil 
16 Water 

QA/QC SAMPLES 

Trip Blanks 2 Water 2 Water 4 Water NA NA NA 2 Water 

Equipment Blanks 1 Water 1 Water 2 Water NA 1 Water (Total) 1 Water 2 Water 

Ambient Condition 
Blanks 

NA NA 1 Water NA NA NA NA 

Field Replicates 3 Soil 4 Soil 1 Soil 1 Soil 1 Soil 5 Soil 5 Soil 

Field Duplicates 1 Water 2 Water 1 Water 1 Water 1 Water (Total) 
1 Water (Dissolved) 

2 Water 2 Water 

Investigation Derived 
Wastes (I DW) 

NA NA NA NA NA NA NA 

Total Site Analyses 25 Soil 
13 Water 

40 Soil 
21 Water 

9 Soil 
13 Water 

11 Soil 
5 Water 

9 Soil 
6 Water (Total) 

5 Water (Dissolved) 

55 Soil 
19 Water 

45 Soil 
22 Water 

NA Not analyzed. 
* These analyses were completed on a quick turnaround basis. 
a The number of soil sample includes sediment samples collected from surface water features. 

Some of these analysis were completed on a 24-hour turnaround at a temporary fixed laboratory at Barrow, Alaska. 
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MDUCTED FOR POINT BARROW REMEDIAL INVESTIGATIONS3 

TPH - Gasoline" 
Range 

TPH 
Residual 
Range* 

PCB* Pesticides* TDS TSS TOC TCLP 

TOTAL 
SAMPLES 

Gas 5030/8015M Diesel 8100M SW8080/8080M SW8080/8080M E160.1 E160.2 SW9060 SW1311 

5 Soil 
2 Water 

5 Soil 
2 Water 

5 Soil 
2 Water 

5 Soil 
2 Water 

2 Water 2 Water 2 Soil 
2 Water 

NA 5 Soil 
2 Water 

11 Soil 
7 Water 

11 Soil 
7 Water 

NA 1 Soil 1 Water 1 Water 1 Soil 
1 Water 

NA 20 Soil 
7 Water 

6 Soil 5 Soil 5 Soil 2 Soil NA NA NA NA 6 Soil 

18 Soil 
7 Water 

13 Soil 
7 Water 

7 Soil 
7 Water 

1 Soil 2 Water 2 Water 2 Soil 
2 Water 

NA 19 Soil 
7 Water 

40 Soil 
16 Water 

34 Soil 
16 Water 

17 Soil 
9 Water 

9 Soil 
2 Water 

5 Water 5 Water 5 Soil 
5 Water 

50 Soil 
16 Water 

2 Water NA NA NA NA NA NA NA 4 Water 

2 Water 1 Water 1 Water 1 Water NA NA NA NA 2 Water 

NA NA NA NA NA NA NA NA 1 Water 

5 Soil 4 Soil 2 Soil 1 Soil NA NA 1 Soil NA 5 Soil 

2 Water 2 Water 1 Water NA 1 Water 1 Water 1 Water NA 2 Water 

NA NA NA NA NA NA NA 1 Water 1 Water 

45 Soil 
22 Water 

38 Soil 
19 Water 

19 Soil 
11 Water 

10 Soil 
3 Water 

6 Water 6 Water 6 Soil 
6 Water 

1 Water 55 Soil 
26 Water 

Alaska. 
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• 

Four background soil samples were analyzed for diesel range petroleum hydrocarbons (DRPH), 
gasoline range petroleum hydrocarbons (GRPH), RRPH, benzene, toluene, ethylbenzene, and 
xylene (BTEX), halogenated volatile organic compounds (HVOCs), semi-volatile organic 
compounds (SVOCs), pesticides, polychlorinated biphenyls (PCBs), and total metals. In addition, 
one sample was analyzed for total organic carbon (TOC). 

One background sediment sample was analyzed for DRPH, GRPH, RRPH, BTEX, HVOCs, volatile 
organic compounds (VOCs), SVOCs, pesticides, PCBs, total metals, and TOC. 

Two background surface water samples were analyzed for DRPH, GRPH, RRPH, BTEX, HVOCs, 
VOCs, SVOCs, pesticides, PCBs, TOC, total suspended solids (TSS), total dissolved solids (TDS), 
and total and dissolved metals. 

Data Summary. Background sample locations at Point Barrow are illustrated in Figure 2-2. The 
data summary, Table 2-3, presents analytical results for all background samples collected at 
Point Barrow. Detection and quantitation limits, action levels, and the associated field and 
laboratory blank results are included on the data summary table. 

Below is a discussion of organic compounds and inorganic analytes detected in background 
samples at Point Barrow. A discussion of TDS, TSS, and TOC is included. Analytical results are 
presented in Table 2-3 and Figure 2-2. 

Organics.  No organic compounds were detected in background soil or sediment samples. 

Only one organic compound, 1,2-dichloroethane, was detected in one background surface water 
sample collected at Point Barrow at a concentration of 1.2 jig/L This compound was detected 
at similar concentrations in numerous field and laboratory blanks associated with samples 
collected during the 1993 Rl activities and was assumed to be the result of field decontamination 
procedures. The hexane and methanol used in the decontamination procedures may have 
contained impurities including 1,2-dichloroethane. 

The ranges of background concentrations detected for all analytes are presented in data 
summary tables for each of the three sites presented in Sections 3.0 through 5.0. 

Inorganics. Fourteen metals were detected in background soil/sediment samples, and five 
metals were detected in background surface water samples collected at Point Barrow. The 
results of inorganic analyses are presented in Table 2-3. 

TOC was reported in two soil/sediment samples at 84,200 and 297,000 mg/kg. TOC was 
reported in background surface water samples BKGD-SW01 and BKGD-SW02 at 16,700 and 
22,500 ng/L, respectively. TSS were reported at 5,000 and 6,000 ^g/L, and TDS were reported 
at 16,600 and 213,000 jig/L in the same two respective surface water samples. 
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2.3.3   Laboratory Analyses 

This section describes the Rl analytical program. Summaries of the soil/sediment and surface 
water analyses conducted during the Rl are presented in Tables 2-4 and 2-5. Table 2-4 presents 
a description of the soil analytical methods and number of soil samples collected, and Table 2-5 
presents a description of the water analytical methods and the number of surface water samples 
collected during the Rl. 

• 

2.3.3.1 Analytical Program. Analyses of samples were conducted by a fixed laboratory 
in Anchorage, Alaska, and a temporary laboratory set up at Barrow, Alaska. The analytical 
testing conducted by each laboratory is discussed below. 

The fixed laboratory in Anchorage, Alaska, was operated by Commercial Testing & Engineering 
(CT&E).  CT&E analyzed samples as follows: 

Analyses 
Volatile Organic Compounds 
Metals 
Semi-Volatile Organic Compounds 
Total Dissolved Solids 
Total Suspended Solids 
Total Organic Carbon 
Moisture Content 
Toxicity Characteristic Leaching Procedure (TCLP) 

Analytical Method 
SW5030/8260 
SW3050 (Soil) 3005 (Water)/6010 
SW3550 (Soil) 3510 (Water)/8270 
E160.1 
E160.5 
SW9060 
ASTM D2216 
SW1311 

In addition, for the first few weeks of the field activities, CT&E provided the following analyses on 
a quick turnaround basis: 

Analyses 
Halogenated Volatile Organic Compounds 
Benzene, Toluene, Ethylbenzene, and Xylene 
Gasoline Range Petroleum Hydrocarbons 
Diesel Range Petroleum Hydrocarbons 
Polychlorinated Biphenyls/Pesticides 

Analytical Method 
SW5030/8010 
SW5030/8020 
8015 Modified 
8100 Modified 
SW5030/8080 

The temporary laboratory in Barrow, Alaska, was operated by Friedman & Bruya (F&B) of Seattle. 
F&B analyzed samples for the following constituents: 

Analyses 
Halogenated Volatile Organic Compounds 
(four compounds only) 
Benzene, Toluene, Ethylbenzene, and Xylenes 
Polychlorinated Biphenyls/Pesticides 
Diesel Range Organics (DRO) 
Gasoline Range Organics (GRO) 
Residual Range Organics 

Analytical Method 
SW5030/8010 Modified 

SW5030/8020 Modified 
SW3550/8080 Modified 
8100 Modified 
8010/8020/8015 Modified 
8100 Modified 
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• 

• 

Analytical methods used during sample analyses for this project are summarized in Tables 2-4 
and 2-5 and are developed from the reference methods described in the following sources: 

• Test Methods for Evaluating Solid Waste  (Physical/Chemical Methods) Third 
Edition, EPA SW-846.  September 1986. 

Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020.   March 
1983. 

• Standard Methods for the Examination of Water and Wastewater, APHA/AWWA, 
17th Edition.  1989. 

• Interim Guidance for Non-UST Soil Cleanup Levels, Alaska  Department of 
Environmental Conservation, July 1991. 

Project-specific analytical methods and procedures, target analytes, quantitation limits, and 
acceptance criteria are presented in the RI/FS SAP (U.S. Air Force 1993b). 

2.3.4 Chronology of Laboratory Analyses 

Laboratory analyses conducted by the temporary laboratory, F&B, in Barrow, Alaska, were 
conducted on a quick-turnaround basis. The samples collected at Point Barrow radar installation 
were analyzed by this laboratory during the period from 26 August to 11 September 1993. 

Analyses at the CT&E laboratory in Anchorage, Alaska, were conducted between 26 August and 
15 October 1993. These analyses included a few quick-turnaround analyses and primarily 
standard-turnaround analyses. 

2.3.5 Laboratory QA/QC Programs 

The quality assurance (QA) objectives for this project were achieved through implementation of 
specific procedures for sampling, chain-of-custody, calibration, laboratory analyses, data 
validation and reporting, internal QC, audits, preventive maintenance, and corrective actions. 

A detailed description of QA/QC measures, frequency, and corrective actions used by both labs 
is presented in the Quality Assurance Project Plan (QAPjP) [Section 1.0 of the RI/FS SAP (U.S. 
Air Force 1993b)]. Ultimately, the relevant laboratory standard operating procedures (SOPs) 
provide full and detailed guidance regarding all method-specific laboratory QA/QC criteria and 
appropriate corrective actions. 

Data quality for the organic analyses was monitored by the laboratory through a QA program that 
included analyses of initial and continuing calibrations, method blanks, surrogate spikes, internal 
standards, matrix spikes, matrix spike duplicates, and laboratory control samples. The 
identification of target analytes at levels above the detection limit were confirmed by gas 
chromatography/mass spectrometry (GC/MS) or analysis on a gas Chromatograph (GC) 
equipped with a different column (second column confirmation). 
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Data quality for the inorganic analyses was monitored through a QC program that included ^^ 
analyses of initial and continuing calibrations, laboratory control samples, method blanks, ^H| 
duplicate samples, post-digestion analytical spikes, and matrix spikes. 

Laboratory QC samples were analyzed at a rate of at least one per 20 determinations. See the 
RI/FS QAPjP for laboratory specific criteria for the frequency of QC sample analyses and 
corrective actions regarding QC analyses. 

2.3.6   Data Validation and Reporting 

Data validation is a systematic process of reviewing a group of sample data to provide assurance 
that the data are adequate for their intended use. The validation activities were performed in 
accordance with the following EPA documents to the extent that they were applicable: 

Laboratory Data Validation Functional Guidelines for Evaluating Organic Analyses. 
EPA.  Hazardous Site Evaluation Division.  December 1990. 

Laboratory Data Validation Guidelines for Evaluating Inorganic Analyses.   EPA. 
Hazardous Site Evaluation Division.  October 1989a. 

Test Methods for Evaluating Solid Waste (Physical/Chemical Methods) Third 
Edition, EPA SW-846. September 1986. 

Prior to releasing data for use by project staff, selected data packages underwent a formal 
validation procedure to examine laboratory compliance with QA requirements and other factors 
that determine the quality of the data. The organic validation was performed by the prime 
contractor in accordance with the EPA Functional Guidelines for Evaluating Organic Analyses. 
The following factors were examined: 

Sample holding times; 
Sample chain-of-custody; 
GC/MS tuning criteria; 
Initial and continuing calibration; 
Method blanks; 
Practical quantitation limits; 
Laboratory blank contamination; 
Surrogate spike recoveries; 
Matrix spike/duplicate analysis; 
Field duplicate analysis; 
Ambient condition blank contamination; 
Trip blank contamination; 
Internal standard area; 
Pesticide instrument performance; 
Compound identification criteria; and 
Analyte identification and quantitation. 
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The inorganic data validation was performed in accordance with the EPA Functional Guidelines 
for Evaluating Inorganic Analyses.  Parameters evaluated include: 

• Holding time; 
• Blank results; 
• Instrument calibration; 
• Inductively Coupled Plasma (ICP) Spectroscopy interference check analysis; 
• Laboratory Control Samples; 
• Duplicate analysis; 
• Spike analyses; 
• Furnace analyses (spikes and duplicates); 
• Serial dilution; 
• Detection limits; and 
• Analyte quantitation. 

When a data package was received from the laboratory, the analytical results and associated 
QA/QC documentation were reviewed for technical compliance, and data validation reports were 
prepared summarizing the QA/QC parameters that were reviewed. The review included 
evaluation of laboratory and field blank sample data, and review of all data for accuracy, 
precision, and completeness. 

A cross-section of CT&E analytical data, representing approximately 15 percent of all the CT&E 
analyses, underwent formal data validation. Because some reporting errors were found in the 
F&B analytical data, 100 percent of the F&B data was validated. Once the validation for a batch 
of samples was completed, a validation report was prepared. The report highlights all the QC 
criteria evaluated, and notes any major deficiencies or QA problems. Although a minimal amount 
of analytical data was rejected during data evaluation, the acceptable and valid data from CT&E 
and F&B are sufficient to meet the project objectives. The data validation reports for data 
generated by CT&E and F&B are presented in Appendix G. 

2.4       METHODOLOGY FOR RISK ESTIMATION 

This section describes the methods used to determine the potential risks to human and 
ecological receptors from chemicals detected in samples collected from the three sites at the 
installation. A summary of the risks posed by chemicals detected at each of the sites is 
presented on a site-by-site basis in Sections 3.0 through 5.0. The complete human health and 
ecological risk assessments (ERA) are presented in the Point Barrow Risk Assessment (U.S. Air 
Force 1996), which has been submitted under separate cover. 

In addition to the methods for risk evaluation, this section presents contaminant fate and 
transport, general potential migration pathways, and receptor groups common to all of the Point 
Barrow sites. 
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2.4.1    Human Health Risk 

The evaluation of human health risk was conducted in accordance with standard risk assessment 
methodology as described in Risk Assessment Guidance for Superfund (RAGS): Human Health 
Evaluation Manual, Part A (EPA 1989b), Region 10 Supplemental Risk Assessment Guidance for 
Superfund (EPA 1991a), and the Handbook to Support the Installation Restoration Program 
Statements of Work (U.S. Air Force 1991). This section presents a summary of the approach 
used in evaluating the human health risks associated with the sites at the Point Barrow radar 
installation. 

The Point Barrow DEW Line installation presented a unique challenge to the development of a 
human health risk assessment. Many of the conventional assumptions applied to risk 
assessments do not apply to the North Slope of Alaska. Point Barrow is remote and sparsely 
populated. Native residents from surrounding areas, largely Inupiats, follow a lifestyle that 
includes a significant subsistence component; much of their food is the mammals (whales, seals, 
and caribou), aquatic life (arctic char), and birds (ptarmigan and ducks) that are abundant in this 
area of the arctic. The climate is generally harsh, and the soil and surface water are frozen for 
approximately nine months of the year. The following paragraphs present some of the 
approaches and assumptions used in the development of the human health risk assessment. 

The general approach to the human health risk assessment was to quantify the excess lifetime 
cancer risk and the noncancer hazard associated with exposure to the site contaminants 
detected at each of the three sites at the installation. The maximum concentration of each 
chemical detected was used as the exposure point concentration instead of an arithmetic mean 
or 95th percentile upper confidence limit (UCL) because contamination was infrequently detected 
and found to be generally of low concentration. Incorporating nondetects into the calculation 
of an average or UCL when the frequency of positive detects is low tends to yield low and 
unreliable estimates of contamination. Use of the maximum concentration yields a more 
conservative estimate of risk or hazard. 

Chemical concentrations detected in soil, sediment, or surface water samples from each of the 
sites were compared to risk-based screening levels (RBSLs), ARARS, and background 
concentrations. A chemical was selected as a COC if the maximum concentration at which the 
chemical was detected exceeded the corresponding background concentration and the RBSL 
(based either on cancer risk or noncancer hazard) or an ARAR. COCs selected in this manner 
were evaluated in the human health risk assessment. 

An exposure pathway describes the course a chemical will take from a source to an exposure 
point where a receptor can come into contact with the chemical. The exposure pathways by 
which exposure to the COCs at Point Barrow may occur include ingestion, dermal contact, and 
inhalation. The dermal contact and inhalation pathways were not considered complete or 
significant because the arctic climate precludes dermal contact with and volatilization of site 
contaminants, so they were not evaluated. Exposure pathways that were considered for all sites 
were incidental ingestion of soil/sediment and ingestion of surface water. 

• 
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Three potential receptor groups were evaluated in the risk assessment: an adult assigned to a 
DEW Line installation (worker), an adult inhabitant of a community on the North Slope of Alaska 
(native), and a child living in a North Slope community (child). 

The risk assessment assumed a residential scenario when estimating the soil/sediment and water 
ingestion rates. The soil/sediment ingestion rate was based on EPA default values, 100 mg/day 
for adults and 200 mg/day for children. The drinking water ingestion rate assumed the surface 
water where chemicals were detected at the site will be used as a source of drinking water for 
180 days per year at the EPA default ingestion rate of 2 liters per day. 

The exposure duration assumed a DEW Line worker would be stationed at the Point Barrow 
installation for 10 years. The exposure duration for the native was estimated to be 55 years. 
EPA's default reasonable maximum exposure duration is 30 years; however, this is based on the 
residence time in one location for the continental United States. Because Alaskan natives are 
more likely to remain in North Slope communities for a longer period, 55 years was determined 
to be a more appropriate estimate of residence time. 

The risk assessment was based on the assumptions just described , along with chemical-specific 
toxicity data, to quantitatively and qualitatively express the hazards and risks. To characterize 
potential noncancerous effects, comparisons were made between projected intakes of the COCS 
and chemical-specific toxicity values. The potential noncancerous health effects were expressed 
as a hazard quotient (HQ). To assess the overall potential for noncancerous effects posed by 
more than one chemical at a site, the HQs were summed and reported as the hazard index. An 
HQ or hazard index of 1.0 is the regulatory benchmark. Noncancer hazards greater than 1.0 are 
generally considered .a concern, and noncancer hazards of less than 1.0 are generally 
considered to not warrant further evaluation. 

To characterize the potential for carcinogenic effects, the probability that an individual will 
develop cancer over a lifetime of exposure, the risks were estimated from projected intakes of 
the COCs and chemical-specific dose-response information. The cancer risks are calculated on 
a chemical-specific basis and are added together (if more than one chemical associated with 
cancer risk is a COC at the site) to estimate the total cancer risk for the site. The total cancer 
risk for each pathway is generally not considered to be of concern unless it exceeds a value of 
1 x10"6 (EPA 1991b). 

Excess lifetime cancer risk is the incremental increase in the probability of developing cancer 
during one's lifetime over and above the background probability of developing cancer (i.e., if no 
exposure to site chemicals occurs). For example, a 1 x 10"6 excess lifetime cancer risk means 
that, in a population of one million people exposed to the carcinogen throughout their lifetimes, 
the average incidence of cancer may increase by one case. The background probability among 
Americans of developing cancer at some time in their lives is about one in four (American Cancer 
Society 1993). The calculation of cancer risks uses information (i.e., cancer slope factors) 
developed by the EPA that represents upper bound estimates, so any cancer risks estimated in 
the risk assessment should be regarded as upper bounds on the potential cancer risks rather 
than accurate representations of true cancer risk. The true cancer risk is likely to be lower than 
that predicted (EPA 1989a). 
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Excess lifetime cancer risk and noncancer hazard were calculated for the soil/sediment ingestion 
and water ingestion pathways. Other pathways were eliminated from consideration as described 
in the Point Barrow Risk Assessment (U.S. Air Force 1996). The risks and hazards associated 
with chemicals detected at the Point Barrow sites are presented on a site-by-site basis in 
Sections 3.0 through 5.0 of this RI/FS report. 

2.4.2   Ecological Risk 

The objective of the ERA was to estimate potential impacts to aquatic and terrestrial plants and 
animals at the Point Barrow DEW Line installation. The evaluation of environmental risks was 
conducted in accordance with current Air Force and EPA guidance, specifically, Handbook to 
Support the Installation Restoration Program Statements of Work (U.S. Air Force 1991), Framework 
for Ecological Risk Assessment (EPA 1992), and Ecological Risk Assessment Guidance for 
Superfund (EPA 1994). 

The approach used to assess potential ecological impacts was conceptually similar to that used 
to assess human health risks. Potentially exposed populations (receptors) were identified, and 
information on exposure and toxicity was combined to derive estimates of risk. However, the 
scope of ERAs is generally different from that of human health risk assessments in that ecological 
assessment focuses on potential impacts to populations of organisms rather than to individual 
organisms (except in the case of endangered species where individuals are considered). In 
addition, because ecosystems are composed of a variety of species, ecological assessments 
evaluate potential impacts to numerous species instead of a single species (as is the case in 
human health assessments). 

Ideally, ERAs should evaluate potential risks to communities and ecosystems, as well as to 
individual populations. However, because of the large number of species and communities 
present in natural systems, such ecosystem-wide assessments are very complex and appropriate 
assessment methodologies have not yet been developed. In addition, dose-response data on 
community or ecosystem responses are generally lacking. Therefore, evaluations of potential 
impacts to communities or ecosystems are qualitative. 

The degree to which potential ecological impacts can be characterized is highly dependent upon 
the data available to support such estimates. Data required include: information regarding 
contaminant release, transport, and fate; characteristics of potential receptor populations; and 
adequate supporting toxicity data for the COCs. The degree to which the existing database can 
meet these requirements dictates the extent to which potential ecological impacts can be 
evaluated. 

Ecological receptors can be exposed to COCs through abiotic and biotic media. Potential 
exposure pathways for terrestrial and aquatic organisms include direct contact and ingestion of 
contaminated soil/sediment and/or surface water. The most significant route of exposure for 
plants is direct contact with soil. Aquatic organisms such as fish and invertebrates are primarily 
exposed through direct contact with surface water, but may be exposed to COCs through 
ingestion of plant and animal items in the diet, and incidental ingestion of soil/sediment while 
foraging (only direct contact with surface water is used to develop risk estimates).   Birds and 
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mammals may be exposed to COCs through ingestion of surface water, ingestion of plant and 
animal diet items, and incidental ingestion of soil/sediment. 

The potential ecological receptors evaluated in the risk assessment include plants, aquatic 
organisms, birds, and mammals likely to occur along the Arctic Coastal Plain. Representative 
species from these groups of receptors were selected based primarily on the species' likelihood 
of exposure given their preferred habitat and feeding habits. Species that may be particularly 
sensitive to environmental impacts, such as endangered or threatened species, were also 
evaluated. The representative species are presented in Table 2-6. Any threatened or 
endangered species evaluated in the ERA are not considered representative of the Arctic Coastal 
Plain or the DEW Line installations. These species are evaluated to provide information about 
whether they face potential risks from exposure to COCs. 

Potential risks to representative species were estimated by evaluating sampling data for the 
relevant exposure media (i.e., soil/sediment and surface water). Potential risks to plants were 
evaluated by comparing the average contaminant concentrations in the site soil/sediment to 
toxicity information in the literature. Potential impacts on aquatic receptors were evaluated by 
comparing average surface water concentrations to toxicity reference values (TRVs). Potential 
impacts to birds and mammals were evaluated for selected representative species by 
comparisons of estimated exposures, based on potential dietary intakes of COCs, to TRVs. TRVs 
for representative species are derived by selecting toxicity values from the literature and 
extrapolating to the species of concern. TRVs are then divided into the estimated exposure 
concentration to derive the HQ. If the HQ is less than one, then adverse effects are not 
expected. Conversely, if the HQ is equal to or greater than one a potential for adverse effects 
exists. The confidence level of the risk estimate is increased as the magnitude of the HQ departs 
from 1.0. For example, there is greater confidence in a risk estimate where the HQ is 0.1 or 10, 
than in an HQ such as 0.9 to 1.1. 

TRVs are calculated to be protective for long-term exposures. This is accomplished by using 
chronic chemical and receptor-specific no-effect dosages as starting points when such data is 
available. If chronic or receptor-specific data is not available, then uncertainty and scaling factors 
(to account for differences in body size) are incorporated in the derivation of the TRVs. This is 
standard practice in ERAs and is illustrated in screening level benchmarks used in the ERA for 
sediments (Hull and Suter 1994), aquatic biota (Suter and Mabrey 1994), and wildlife (Opresko 
et al. 1994). The assumptions incorporated in the ERA assume daily exposure during the 
receptor's most sensitive life stage (i.e., one breeding season). Consequently, if no risks are 
identified at the "chronic" level, there will be no risk related to "acute", or occasional exposures. 
This should be kept in mind when interpreting the HQ. Although the HQ may be greater than 
one, the conservatism embodied in the TRV, and assumptions of the ERA, allow for mitigating 
factors (e.g., large home range, short seasonal exposure, unlikely repeated exposures at a "hot 
spot" location) that may result in a finding of no significant risk. 
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TABLE 2-6.  REPRESENTATIVE SPECIES AT THE DEW LINE INSTALLATION SITES 

COMMON NAME GENUS AND SPECIES 

Sedge Carex spp. 

Cottongrass Eriophorum spp. 

Willow Salix spp. 

Berries Vaccinium spp. 

Water fleas Daphnia spp. 

Nine-spined stickleback Pungitius pungitius 

Arctic char Salvelinus alpinus 

Lapland longspur Calcarius lapponicus 

Brant Branta bernicla 

Glaucous gull Larus hyperboreus 

Pectoral sandpiper Calidris melanotos 

Brown lemming Lemmus trimucronatus 

Arctic fox Alopex lagopus 

Barren-ground caribou Rang if er tarandus 

Spectacled eider3 Somateria fischeri 

Steller's eiderb Polysticta stellen 

• 

threatened status 
candidate for threatened status 

The ERA was intended to be at a screening level, rather than a full scale investigation of the state 
of the ecosystem. No specific onsite studies of the biota were undertaken. The assessment was 
based on media sampling (i.e., surface water and soil/sediment samples). The ecological risks 
associated with the chemicals detected at the Point Barrow sites are presented site-by-site in 
Sections 3.0 through 5.0 of this RI/FS report. The complete ERA is presented in the Section 3.0 
of the Final Point Barrow Risk Assessment (U.S. Air Force 1996). 

2.4.3   Contaminant Fate and Transport 

The fate and transport of the COCs in soil/sediment, active layer water, and surface water have 
been accounted for in the sampling plan. Known source areas were sampled, and the extent of 
migration was evaluated by sampling at increasing distances from the source area. Surface and 
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subsurface sampling was conducted in gravel pads and tundra areas to characterize the extent 
of contaminant migration. Water samples were collected in boreholes, streams, and ponds and 
analyzed to evaluate the migration of contamination from source areas to water bodies potentially 
used by human or ecological receptors. The potential for contaminant migration is discussed 
on a site-specific basis in Sections 3.0 through 5.0. 

2.4.4   General Migration Pathways 

This section presents general information concerning migration pathways for the three sites at 
the Point Barrow radar installation. Site-specific migration pathways are discussed in Sections 
3.0 through 5.0. 

The potential for contaminant migration exists for any site where a release has occurred. The 
threat that a contaminated site presents to human health or the environment was assessed 
according to the potential for contaminant migration, human or ecological receptors, and 
contaminant concentrations to which the receptors may be exposed. 

There are three main pathways through which contaminants may reach human and ecological 
receptors. These pathways are subsurface migration (in affected active layer water), surface 
migration, and air transportation (as vapors or dust). Potential migration pathways are depicted 
in Figure 2-3. Figures 2-4 and 2-5 present the potential exposure pathways for the human and 
ecological receptors, respectively. The discussion of migration pathways is preceded by a 
general description of the topography and stratigraphy at Point Barrow. 

2.4.4.1 Topography. The Point Barrow installation is located between two large bodies 
of water (the North Salt Lagoon and Imikpuk Lake). Drainage at the installation is poorly 
developed and consists of small drainage features that connect larger puddles, tundra ponds, 
and marshy areas; most areas at the site drain generally toward the North Salt Lagoon. Imikpuk 
Lake contains fresh (non-saline) water and is used as a drinking water source for facilities at the 
former Naval Arctic Research Laboratory. 

Little topographic relief is expressed at the Point Barrow installation; the maximum elevation is 
approximately eight feet above MSL The tundra surface is flat or very slightly sloping. Gravel 
pads and roads, which are of human origin, rise approximately four to five feet above the tundra. 
The edges of these features are sloped at the angle of repose for unconsolidated sands and 
gravels. 

South of the main station facilities, the most prominent natural topographic features, visible from 
the air and ground surface, are ice wedge polygons. These features are formed by cracking of 
the ground surface during thermal contraction, followed by the infiltration of water. The water 
then freezes and forces the crack wider. Repeated freeze-thaw cycles enlarge these features, 
which form small troughs and may fill with water. Intersecting troughs form polygonal 
arrangements, that range from a couple feet to tens of feet across. 
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Two types of ice wedge polygons exist: low centered and high centered. In low centered 
polygons, the middle of the polygon is depressed to form a small basin, which may fill with water. 
A cross-section of one of these basins would reveal an ice-wedge trough on either side of the 
polygon, berms lining both sides of the troughs, and a basin filling the interior space between 
the berms. A high centered polygon does not have a depressed center, and consists of 
intersecting troughs with higher ground in the middle. 

Another prominent tundra feature consists of oriented lakes. These lakes, which form from low 
centered polygons, are enlarged by the erosional action of wind-induced waves. These lakes 
are not circular but oblong, with the long axis of the lake normal to the prevailing wind direction. 
They can "migrate" across the tundra at an average rate of three feet per year (Livingstone 1954) 
and have a stable depth of approximately 10 feet (Hussey and Michaelson 1966). 

2.4.4.2 Stratigraphy. The stratigraphy at Point Barrow was examined during Rl activities 
down to the level of the permafrost (generally no deeper than two to four feet during August and 
September 1993). The upper-most features at the site are gravel roads and pads of human 
origin. These features, which are limited in areal extent, have a maximum height of approximately 
six feet. They generally consist of well-graded sandy gravels with sub-angular to sub-rounded, 
very fine to coarse sands and sub-angular to sub-rounded gravel clasts ranging from one-quarter 
inch to one and one-half inches (although gravel clasts ranging up to four inches or more are 
occasionally encountered). The grains are unconsolidated, and fine material (silts or clays) may 
be present in minor quantities. 

Gravel pads and roads were constructed on top of native tundra, which occurs throughout the 
site. The top of the tundra consists of a vegetative mat in a loamy/silty matrix. This mat can 
reach several inches in thickness. Underlying the tundra mat are fine to coarse sands and 
gravels, dark brown organic clays, and silt layers. The depth to permafrost beneath the tundra 
was approximately two feet during the 1993 Rl. Adjacent to the North Salt Lagoon, Imikpuk Lake, 
and Beaufort Sea, beaches may be present that consist of poor to well sorted sub-rounded to 
rounded, fine to coarse sands, and sub-rounded to rounded gravel clasts (of varying size; minor 
amounts of fine material are also present. 

2.4.4.3 Subsurface Migration. Active layer water flow under the tundra is hampered by 
the presence of numerous wet depressions and the relatively flat topography; because the depth 
to permafrost under these depressions is increased, they tend to act as small catchment basins. 
These basins limit the potential for the horizontal flow of active layer water (Miller et al. 1980; 
Robertson 1988). The active layer water flow in these areas is so inhibited that it can contribute 
little to the midsummer water budget of tundra streams. Most of the active layer water 
contribution to these streams is from immediately adjacent well-drained slopes (Robertson 1988). 

Some generalizations about active layer water flow can be made. Due to the combined effects 
of low topographic relief and the presence of numerous catchment basins, active layer water 
migration through areas of tundra is a slow process. The active layer water contribution to 
tundra streams is mainly from well-drained slopes next to those streams. The active layer water 
flow that does occur is governed by changes in topographic relief and is limited to spring and 
summer months, with the active layer functioning as a shallow, unconfined aquifer. The water 
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table in such an aquifer tends to mimic topographic features, and active layer water flow is driven 
by elevation changes. Figure 2-6 illustrates how the elevation changes of gravel roads and 
berms can restrict active layer water flow. 

2.4.4.4 Surface Migration. Surface migration at the Point Barrow installation occurs as 
a result of the flow of surface water from topographic highs to topographic lows. Surface water 
flow during the spring thaw, when mounds of snow can channel drainage in unexpected 
directions, can be markedly different from flow during the summer months. The general surface 
migration features and directions are depicted in Figure 1-8. 

The main factors controlling surface water flow are the topography and water availability. The 
topography at the Point Barrow installation has very little relief; therefore, there is only a small 
gradient to drive surface water flow. Combined with the depressions formed by the ice wedge 
polygons and gravel roads and berms, this creates a multibasinal drainage pattern in which much 
of the surface water is directed into depressions and small tundra ponds, rather than directly into 
drainage channels. Gravel pads provide the greatest topographic relief at the installation. 
Surface migration is generally radial out from the gravel pads. 

Based upon precipitation alone, Point Barrow could classify as a desert (Robertson 1988). 
Precipitation along the Beaufort Sea coast averages only seven inches per year (Dingman et al. 
1980; Walker et al. 1980). Additionally, 65 percent of the precipitation on the North Slope is in 
the form of snow (Walker et al. 1980). Most surface water flow occurs during the spring, when 
melting snow and ice release stored water over a relatively short time-frame and the active layer 
remains partially frozen. This creates a situation in which there is a large supply of surface water 
and very little capacity for infiltration. The result is the overland sheet flow (Robertson 1988), 
during which drainage is not confined to local drainage features but may travel in a sheet-like 
fashion over the topography. Snow, ice, and man-made features (gravel pads and roads) may 
also result in barriers that force the flow of surface water in directions different from those 
dictated by the underlying ground surface. 

There is comparatively little flow of surface water during the summer. In fact, arctic wetlands exist 
because the lack of significant vertical relief retards the horizontal flow of surface water, and 
permafrost limits downward flow (Robertson 1988). Overflow from tundra ponds is generally 
dependant upon summer rainfall. 

The potential for contaminant migration in surface water is, therefore, greatest during the spring 
thaw, which is of relatively short duration, during which the precise direction of flow may be 
difficult to determine. 

There are no distinct streams at the Point Barrow installation. Tundra ponds and puddles drain 
into Imikpuk Lake and North Salt Lagoon via indistinct marshy drainages or by infiltration into the 
active layer. 

• 
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2.4.4.5 Air Transport. Air transportation of contaminants is not considered to be a 
significant migration pathway at Point Barrow. The frozen conditions encountered most of the 
year are not conducive to the volatilization of organic contaminants or to the transport of affected 
dust and dirt. During the summer months the air and ground temperatures remain relatively low 
(reducing volatility) and the abundant supply of moisture retards the entrainment of affected dust. 

2.4.5   Receptors 

Three potential human receptor groups were evaluated for the Point Barrow Risk Assessment: 
an adult assigned to a DEW Line installation (worker), an adult native of the North Slope of 
Alaska (native), and a native child (child). These receptor groups represent the reasonable 
maximum exposure at an installation that is in close proximity to a native village and may be 
released for civilian use at some time in the future. 

The primary routes of human exposure evaluated in the Point Barrow Risk Assessment are 
incidental ingestion of soil/sediment and ingestion of surface water. 

For the ecological evaluation, it was assumed that terrestrial and aquatic species are potential 
receptors for at least the six months of the year when the region is not ice and snow covered. 
In addition, it was assumed that species that occur at great distances from the specific 
installations are not receptors (e.g., whales). Whales may migrate off-shore from the DEW Line 
installation; it is unlikely, however, that these mammals are potential receptors to COCs released 
from the sites because of dilution of surface water entering the Arctic Ocean and the distance 
off-shore that these animals migrate. Potential ecological receptors evaluated in the ERA were 
discussed in Section 2.4.2. 

The potential human health and ecological risks to receptors associated with the contaminants 
detected at the Point Barrow sites are reported on a site-specific basis in Sections 3.0 through 
5.0. 
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3.0  REMEDIAL INVESTIGATION - NO FURTHER ACTION SITE 

This section of the RI/FS presents results from Rl sampling and analysis activities for the one 
Point Barrow site, the Diesel Fuel Spill (SS01), where no further action is recommended. The 
information presented in this section includes site background, field sampling and analytical 
results, potential migration pathways, human health and ecological risk assessment summaries, 
and conclusions and recommendations. (Note: the figure and tables are presented at the end 
of the section.) The discussions in this section are intended to provide the reader with all 
information needed to understand the site conditions and make decisions regarding appropriate 
action for the site. 

Photographs of the Point Barrow installation and the sites investigated during the Rl are 
presented in Appendix B. Data tables in this section list analytical results from samples in which 
chemicals were detected above quantitation limits. Complete laboratory analytical data sheets 
for each sample, including quantitation limits for non-detected analytes, are presented in 
Appendix F. 

3.1        DIESEL FUEL SPILL (SS01) 

3.1.1 Site Background 

The Diesel Fuel Spill (SS01) site is an approximately three acre area located north of module train 
A. A 300-gallon spill occurred at the site in 1974; however, the exact location of the spill is 
unknown (CH2M Hill 1981). The site consists of two sections: a tundra area to the north 
adjacent to the POL storage area and a gravel pad area to the south adjacent to the west end 
of module train B. The POL storage area in the north portion of the site is a bermed area that 
was used as a storage area for arctic grade diesel fuels from 1956 to 1978. In the south portion 
of the site, a gravel road raised approximately three feet above the tundra surrounds both module 
trains. There is a thin layer of gravel below both module trains, and the gravel between the 
module trains is raised approximately one foot above the tundra. Culverts lead from below the 
module train north to the tundra area. 

The site-specific environmental setting describing the topography, surface water drainage, and 
soil types is presented in the discussion of potential migration pathways, Section 3.1.3. 

3.1.2 Field Sampling and Analytical Results 

This section describes the Rl sampling and analytical results for samples collected at the Diesel 
Fuel Spill (SS01) site. The discussion presents a review of laboratory data, data summary tables, 
contaminants identified, contaminant trends, and information on suspected source areas. 

3.1.2.1 Summary of Samples Collected. A total of 27 samples was collected from 
gravel pads, ponded areas, and streams at the site. These consisted of 12 soil, 8 sediment, and 
7 surface water samples. Table 2-2 presents a detailed summary of the samples collected and 
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the analyses performed during the 1993 Rl field activities. Locations of all samples collected at 
the Diesel Fuel Spill (SS01) are presented in Figure 3-1. 

The 12 soil samples were analyzed for DRPH. In addition, four were analyzed for BTEX. Three 
soil samples were analyzed for GRPH and RRPH, and one was analyzed for VOCs, SVOCs, and 
TOC. 

Eight sediment samples were analyzed for DRPH, GRPH, RRPH, and BTEX. In addition, one 
sediment sample was analyzed for VOCs, SVOCs, and pesticides. 

The seven surface water samples were analyzed for DRPH, GRPH, RRPH, and BTEX. In addition, 
one surface water sample was analyzed for VOCs, TOC, TSS, and TDS. 

3.1.2.2 Analytical Results. The data summary table (Table 3-1) presents analytical 
results for all samples collected at the site. Detection and quantitation limits, action levels, 
associated laboratory and field blanks, and background analytical results are presented for each 
of the analyses. Background levels are listed to allow direct comparison of naturally occurring 
organic compounds with samples collected from the site. Sample locations and analytical results 
for the samples at the site are illustrated in Figure 3-1. All organic compounds detected are 
presented on the figure except when they were a result of laboratory contamination or field 
decontamination procedures. The exceptions are presented on the data summary table. 

The following section presents a discussion of organic compounds detected above background 
levels at the site. A discussion of TDS, TSS, and TOC is included. 

Organics. Organic compounds detected in soil/sediment samples collected at the site include 
DRPH, GRPH, BTEX compounds, two other VOCs, and two SVOCs. DRPH were detected in 11 
soil/sediment samples ranging from 13.1 to 3,960 mg/kg. GRPH were detected in five 
soil/sediment samples at concentrations ranging from 12 to 210 mg/kg. BTEX (total) were 
detected in six soil/sediment samples ranging from 0.4 to 19.35 mg/kg; xylenes were the primary 
component. Two other VOCs (1,2,4- and 1,3,5-trimethylbenzene) were detected at 
concentrations of 0.903 to 0.396 mg/kg, respectively, in soil sample SS01-S01-2; both are 
components of diesel. Two SVOCs were detected at concentrations of 3.42 and 20.1 mg/kg in 
two soil/sediment samples. These two phthalate compounds were also detected in the 
associated laboratory blank and are common laboratory contaminants. 

In surface water samples, organic compounds detected at the site include GRPH, BTEX, and 
seven other VOCs. GRPH were detected in one sample, SS01-SW01, at 1,690 \ig/L BTEX 
compounds were detected in two surface water samples at concentrations of 2 and 380 jig/L; 
xylenes were the primary component. Seven other VOCs were detected in surface water sample 
SS01-SW01 at concentrations ranging from 1.5 to 92 jig/L. The primary VOCs detected were 
naphthalene (58 jig/L), 1,2,4-trimethylbenzene (92 ng/L), and 1,3,5-trimethylbenzene (52 jig/L). 

Inorganics. Metals were not a concern at the site, and no metals analyses were performed. 
TOC, TSS, and TDS were reported at 43,600; 90,000; and 586,000 ng/L, respectively, in surface 
water sample SS01-SW01. 
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3.1.2.3 Summary of Site Contamination. The primary contaminants at the site are 
petroleum hydrocarbons (DRPH and GRPH), BTEX, and other VOCs commonly associated with 
gasoline and diesel fuel. The suspected source of contaminants detected during sampling 
conducted at the Diesel Fuel Spill site is diesel spills and/or leaks associated with the diesel day 
tank at the west end of module train B. No previous IRP sampling is known to have been 
conducted at the site. The human health and ecological risks associated with the chemicals 
detected at the site are presented in Sections 3.1.4 and 3.1.5. 

3.1.3   Migration Pathways 

This section describes the topography and stratigraphy of the site and the migration potential of 
contaminants from the site. A discussion of receptors and chemical concentrations at receptors 
is included. 

3.1.3.1 Topography and Stratigraphy. Very little topographic relief is expressed at the 
site. The tundra surface slopes only very slightly to the northeast. Drainage in the area is 
generally to the northeast towards North Salt Lagoon. The greatest relief at the site is from 
gravel roads and berms. An approximately three-feet-thick gravel road surrounds both module 
trains effectively berming the area. Inside the gravel road berm is an approximately one-foot-thick 
gravel pad. During the 1993 Rl, a long narrow ditch approximately three feet deep extended 
between the west ends of the module trains; this ditch may have been related to site utilities. 
A gravel berm approximately five feet thick surrounds the POL tanks. This berm is connected 
on the west side to a gravel road, which creates a dike effect to water in the tundra area south 
of the road (Figure 2-6). 

The active layer at this site was approximately two feet thick in tundra areas and four feet thick 
under gravel pads and roads during the 1993 Rl. Gravel pad material consisted of the typical 
gravels and sands associated with these features, and subsurface tundra materials were of the 
typical stratigraphy found at Point Barrow (Section 2.4.4.2). 

3.1.3.2 Migration Potential. 

Subsurface Migration. Drainage at the site is generally to the northeast, indicating that 
subsurface water flow should also be to the northeast towards North Salt Lagoon. The lack of 
significant topographic relief indicates that the hydraulic gradient should be relatively small and 
flow velocities correspondingly low. The major surface water bodies are a water-filled ditch that 
extends along the western ends of the module train buildings, and a long narrow ponded area 
west of the POL storage area. The ponded area is very shallow and stretches between two 
gravel roads that effectively berm the northern and southern ends. This feature re-emerges on 
the other side of the northern road, where it is fed by active layer water springs. Another spring 
is located across the road from the module train, between the ponded area and a POL pipe. 
This spring feeds a small puddle, which drains through a marshy area into the ponded area. 

Analytical data indicate that limited onsite migration has occurred in the active layer. Petroleum 
compounds (DRPH, GRPH, and BTEX) were detected in subsurface soil samples surrounding 
the west end of the module train B. The small ponded area immediately north of the road, which 
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is fed by active layer water springs, was affected by low levels of GRPH and BTEX. These 
analytes were detected at higher concentrations in the upgradient samples indicating that limited 
transport has occurred. 

Distinct surface water bodies are not present in the downgradient (north) areas of this site, which 
consist of marshy tundra. Because the water table is at the surface in these marshy areas, any 
contaminants in the active layer may enter the surface water when they reach the marshy areas. 
No contaminants were detected in surface water and sediment samples from the marshy areas 
suggesting that contaminants have not been transported offsite in active layer water. 

Surface Migration. Surface water and sediment samples collected from water bodies in the 
vicinity of the module trains and POL storage facility indicate that some contamination of surface 
water has occurred. GRPH, BTEX, and VOCs were detected in water samples collected from 
surface water features north of the module trains and west of the POL storage facility. Analytical 
data indicate that contaminants are not migrating offsite. 

Air Transport. Air transportation is not considered to be a significant mode of migration at the 
site (Section 2.4.4.5). 

Summary of Migration Potential. Analytical data suggest that offsite migration of contaminants 
in active layer water has not occurred, although limited onsite migration has occurred in both the 
surface and subsurface. Berms, flat topography, and the lack of drainage features indicates that 
the potential for surface migration from the site is limited. 

3.1.3.3 Receptors and Chemical Concentrations at Receptors. 

Human Receptors. Potential human receptors at the Diesel Fuel Spill (SS01) site include Air 
Force contractor personnel working at the station, visitors to the station, and an occasional local 
visitor passing the site to get to recreational or subsistence lands. Human receptors could 
potentially be exposed to the chemicals detected in surface water and soil/sediments at the site. 
The primary routes of potential exposures at the site are direct contact with, and incidental 
ingestion of, soil/sediment and ingestion of surface water. Because ground water and air at the 
Point Barrow sites are not considered complete pathways of exposure, these media are not 
evaluated as potential pathways to human receptors. 

The Point Barrow Risk Assessment (U.S. Air Force 1996) evaluates in detail the risks to human 
health from all COCs detected at the site. The potential receptor groups were selected based 
on their likelihood of exposure to contaminants at the site. The potential receptor groups 
evaluated include DEW Line workers at the installation, and native adults and children who may 
visit the site. The estimated exposure point concentrations for human receptors are based on 
the maximum concentration of each chemical detected at the site. The potential risks to human 
health associated with site chemicals at Point Barrow are presented in Section 3.1.4. 

Ecological Receptors. Ecological receptors were evaluated in detail in the Point Barrow Risk 
Assessment (U.S. Air Force 1996) to determine if plants and animals could potentially be affected 
by the chemicals detected at the Point Barrow installation. Because of the diversity of the plants 
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and animals in the area of the Point Barrow installation, a set of representative species was 
selected in the ERA for detailed evaluation. The species include plants, aquatic invertebrates, 
fish, birds, and mammals. These receptors were selected based on the likelihood of exposure 
given their preferred habitat and feeding habits. The representative species encompass a range 
of ecological niches in order to achieve the best characterization of the ecosystems being 
examined and are presented in Table 2-6. 

The estimate of chemical concentrations at the ecological receptors was based on the average 
site-wide concentration of each COC. This approach was appropriate because few of the 
representative species would inhabit only one distinct site at the installation; they are more likely 
to be exposed to the mix of chemicals and concentrations detected on all the sites at Point 
Barrow. The potential ecological risks associated with the chemicals at detected at the site are 
presented in Section 3.1.5. 

3.1.4   Human Health Risk Assessment 

This section presents a summary of the potential human health risks associated with the 
chemicals detected at the Diesel Fuel Spill (SS01) site. The purpose of the human health risk 
assessment is to quantify the excess lifetime cancer risk and/or the noncancer hazard (reported 
as hazard index) from the chemicals detected at the site. 

This summary presents the COCs at the site, the pathways by which human receptors may be 
exposed to site chemicals, potential risks to human health posed by each chemical through each 
exposure pathway evaluated, the significance of the risk and/or hazard estimate, and a 
comparison of site chemical concentrations to RBSLs and ARARs. The methods and 
assumptions used in calculating hazards and risks are presented in Section 2.4.1. 

3.1.4.1 Chemicals of Concern. DRPH and GRPH were identified as COCs for the soil 
matrix at the Diesel Fuel Spills site. The maximum concentrations of DRPH and GRPH exceeded 
their background concentrations and the ARAR concentrations for petroleum hydrocarbon 
contamination of soil (ADEC 1991). 

GRPH and benzene were identified as a COCs for the surface water at the site. GRPH exceeded 
the background concentration and the RBSLs based on cancer risk and noncancer hazard. 
Benzene exceeded the background concentration, the RBSL based on cancer risk, and the 
ARAR, which is a maximum contaminant level (MCL) promulgated under the federal Safe Drinking 
Water Act. 

Table 3-2, Identification of COCs at the Diesel Fuel Spill, presents the maximum concentrations 
of chemicals detected at the site, the associated background concentrations, RBSLs, and ARARs, 
and identifies COCs selected in the risk evaluation. 

3.1.4.2 Exposure Pathways and Potential Receptors. Because COCs were identified 
for soil/sediment and surface water at the site, the potential risks associated with ingestion of 
soil/sediment and surface water were evaluated in the risk assessment. 
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Three potential receptor groups were evaluated in the risk assessment: an adult assigned to a 
DEW Line installation (worker), an adult inhabitant of communities in the North Slope of Alaska 
(native), and a child living in a North Slope community (child). 

3.1.4.3 Risk Characterization. 

Noncancer Hazard and Cancer Risk Associated with Soils and Sediments. The noncancer 
hazard associated with the ingestion of soil at the site by a hypothetical native northern 
adult/child is 0.06, and by a DEW Line worker is 0.003, based on the maximum concentrations 
of the COCs. The presence of DRPH and GRPH accounts entirely for the quantifiable noncancer 
hazard for these receptor/pathway combinations. 

The excess lifetime cancer risk associated with the ingestion of soil or sediment at the site by a 
hypothetical native northern adult/child is 6 x 10"8, and by a DEW Line worker is 3 x 10"9, based 
on the maximum concentration of the carcinogenic COC. The presence of GRPH accounts 
entirely for the quantifiable excess lifetime cancer risk for these receptor/pathway combinations. 

Noncancer Hazard and Cancer Risk Associated with Surface Water. The noncancer hazard 
associated with the ingestion of surface water at the Diesel Fuel Spill site by a hypothetical native 
northern adult and by a DEW Line worker is 0.1 based on the maximum concentrations of the 
COC. GRPH accounts entirely for the quantifiable noncancer hazard for these receptor/pathway 
combinations. 

The excess lifetime cancer risk associated with the ingestion of surface water at the site by a 
native northern adult is 3 x 10"5, and by a DEW Line worker is 6 x 10"6, based on the maximum 
concentrations of the COCs. The presence of GRPH and benzene accounts entirely for the 
quantifiable excess lifetime cancer risk for these receptor/pathway combinations. GRPH alone 
accounts for 90 percent of the cancer risk. 

3.1.4.4 Summary of Human Health Risk Assessment. The potential risks and hazards 
associated with the soil/sediment at the Diesel Fuel Spill site are limited to the low noncancer 
hazards (hazard indices of 0.003 and 0.06) and the very low cancer risk associated with GRPH. 
The noncancer hazards are below one and the cancer risk are below the threshold level of 
1 x 10"6. Both were calculated conservatively based on a residential scenario. Therefore, the 
noncancer hazards and cancer risks associated with soil/sediment at the site are minimal. 

A hazard index of 0.1 is associated with GRPH in surface water at the site indicating a minimal 
noncancer risk. The cancer risk for the native adult is 3 x 10"5, and for a DEW Line worker is 
6 x 10"6; neither exceed the 1 x 10"4 threshold level at which remediation is usually recommended 
(EPA 1991b). The potential hazards and risks were calculated assuming the affected surface 
water would be used as a sole-source water supply for 180 days per year. Based on site-specific 
information, the chemicals in surface water do not currently pose a health hazard nor are they 
likely to pose a hazard in the future. The surface water expressions at the site are frozen most 
of the year; many are only intermittently filled with water during the summer months. The surface 
water at the site is not known to be used as a water supply now, nor has it been used in the 
past. In conclusion, under current uses the COCs identified in surface water at the Diesel Fuel 
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Spill site pose only a minimal, if any, potential threat to human health. In the unlikely event that 
surface water at the site is used as a sole-source drinking water supply in the future, a potential 
noncancer hazard to human health could exist if conditions remain constant. 

In conclusion, under current uses the COCs identified soil/sediment and surface water at the 
Diesel Fuel Spill pose only minimal, if any, potential threat to human health. Based on the human 
health risk assessment, remedial actions are not warranted at the site. 

3.1.5 Ecological Risk Assessment 

The objective of the ecological risk assessment is to estimate the potential impacts of chemicals 
detected at the Point Barrow installation to aquatic and terrestrial plants and animals. A summary 
of the methods used to assess potential ecological impacts is presented in Section 2.4.2. 

3.1.5.1 Chemicals of Concern. COCs were selected based on criteria presented in 
Section 3.1 of the ERA. The average installation-wide concentrations of COCs were used to 
calculate the risk estimates. All sites at the installation were considered to be potentially usable 
habitat. It should be noted that the COC selection process only considered the soil/sediment 
samples that were at or less than 1.5 feet deep. The soil/sediment samples were screened for 
depth because it is unlikely that any of the representative species will be exposed to 
soils/sediments deeper than 1.5 feet. GRPH were identified as a COC in surface water. The 
COCs in soils/sediments at the Diesel Fuel Spill were DRPH, toluene, and xylenes. None of the 
identified COCs were associated with significant ecological risk estimates at the Diesel Fuel Spill 
site. 

3.1.5.2 Summary of Ecological Risk Assessment. Based on the quantification of 
potential risks to ecological receptors and discussions presented in the Point Barrow ERA, 
ecological risks at the Diesel Fuel Spill site are unlikely. 

3.1.6 Conclusions and Recommendations 

Sampling and analyses have determined that the Diesel Fuel Spill (SS01) site is contaminated 
with petroleum compounds (DRPH and GRPH), BTEX, and other VOCs commonly associated 
with gas and diesel fuel. The contaminated media at the site include soil, gravel pad, tundra, and 
surface water in the vicinity of the module train B. The source of contamination is suspected to 
be diesel spills and/or leaks associated with the diesel day tank at the west end of module train 
B. However, analytical data indicate that limited on site contaminant migration has occurred in 
the active layer and surface water, and contaminants do not appear to be migrating off site. 

The risk assessment concluded that risks posed to human health or ecological receptors by site 
contaminants are minimal given current or future site uses. The risks and hazards are based on 
a conservative future scenario and are not of a magnitude that normally requires remedial action. 

Based on Rl sampling and analyses, risk assessment and current and future site uses, remedial 
actions are not warranted at the site.  Chemicals detected at the site did not pose significant 
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human health or ecological risks; therefore, the Diesel Fuel Spill (SS01) site is recommended for 
no further action. 
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4.0  REMEDIAL INVESTIGATION - SITE REQUIRING FURTHER CHARACTERIZATION 

This section of the RI/FS presents results from Rl sampling and analysis activities for the one 
Point Barrow site, the Garage (SS02), where further characterization may be warranted. The 
information presented in this section includes site background, field sampling and analytical 
results, potential migration pathways, human health and ecological risk assessment summaries, 
and conclusions and recommendations. (Note: the figure and tables are presented at the end 
of the section.) The discussions in this section are intended to provide the reader with all 
information needed to understand the site conditions and make decisions regarding appropriate 
action for the site. 

Photographs of the Point Barrow installation and the sites investigated during the Rl are 
presented in Appendix B. Data tables in this section list analytical results from samples in which 
chemicals were detected above quantitation limits. Complete laboratory analytical data sheets 
for each sample, including quantitation limits for non-detected analytes, are presented in 
Appendix F. 

4.1       GARAGE (SS02) 

4.1.1 Site Background 

The Garage (SS02) site is located west of module train A. The Garage is an approximately 90- 
foot by 40-foot building elevated about three feet above the tundra and is surrounded by gravel 
on the north, east, and south sides. The building is used for vehicle maintenance and storage. 
Floor drains in this building discharged directly to the tundra beneath the structure and may have 
received vehicle maintenance waste. The floor drains were sealed by the Air Force in July 1993 
to prevent the possibility of future release of contaminants. 

The site-specific environmental setting describing the topography, surface water drainage, and 
soil types is presented in the discussion of potential migration pathways, Section 4.1.3. 

4.1.2 Field Sampling and Analytical Results 

This section describes the Rl sampling and analytical results for samples collected at the Garage 
(SS02) site. The discussion presents a review of laboratory data, data summary tables, 
contaminants identified, contaminant trends, and information on suspected source areas. 

4.1.2.1 Summary of Samples Collected. A total of six samples was collected during 
the Rl from gravel pads and drainage areas at the site. These consisted of five soil samples and 
one sediment sample. Table 2-2 presents a detailed summary of the samples collected and the 
analyses performed during the 1993 Rl field activities. Locations of all samples collected at the 
Garage (SS02) site are presented in Figure 4-1. 
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Five soil samples were analyzed for DRPH and GRPH. In addition, four samples were analyzed 
for RRPH, BTEX, HVOCs, and PCBs. Two samples were analyzed for VOCs, and one sample 
was analyzed for SVOCs, pesticides, and total metals. 

One sediment sample was analyzed for DRPH, GRPH, RRPH, BTEX, HVOCs, PCBs, and 
pesticides. 

4.1.2.2 Analytical Results. The data summary table (Table 4-1) presents analytical 
results for all samples collected at the site. Detection and quantitation limits, action levels, 
associated laboratory and field blanks, and background analytical results are presented for each 
of the analyses. Background levels are listed to allow direct comparison of naturally occurring 
organic compounds and inorganic analytes with samples collected from the site. Sample 
locations and analytical results for the samples at the site are illustrated in Figure 4-1. All organic 
compounds detected are presented on the figure except when they were a result of laboratory 
contamination or decontamination procedures. Only metals detected above background levels 
that exceed an RBSL or an ARAR are presented on Figure 4-1. The exceptions are presented 

on the data summary table. 

The following section presents a discussion of organic compounds and inorganic analytes 
detected above background levels at the site. 

Organics. Organic compounds detected in soil and sediment samples at the site include DRPH, 
GRPH, RRPH, BTEX compounds, three other VOCs, and PCBs. DRPH were detected in three 
soil samples, ranging from 292 to 3,300 mg/kg. GRPH were detected in three soil samples 
ranging from 2 to 113 mg/kg (samples SS02-S01-1.5, SS02-S03-1, and SS02-2S06-2). RRPH 
were detected in three soil samples ranging from 240 to 710 mg/kg (samples SS02-S02, SS02- 
S03-1, and SS02-S04/S05). Total BTEX concentrations were 2.9 and 3.34 mg/kg in soil samples 
SS02-S01 and SS02-S03; xylenes were the primary component. Three other VOCs 
(trichloroethene, tetrachloroethene, and styrene) were detected at concentrations ranging from 
0.187 to 0.6 mg/kg in soil samples SS02-S02 and SS02-S03. PCBs were detected in three soil 
samples at concentrations ranging from 3.7 to 14 mg/kg. 

Inorganics. In soils, metals analyses indicated that two metals (lead and zinc) were detected 
above background levels at the site. Lead and zinc were detected at 150 and 270 mg/kg, 
respectively, in soil sample SS02-S02. 

4.1.2.3 Summary of Site Contamination. The primary contaminants at the site are 
petroleum hydrocarbons (DRPH, GRPH, and RRPH), PCBs, BTEX and other VOCs commonly 
associated with diesel fuel. The suspected source of contaminants detected during sampling 
conducted at the Garage site is wastes discharged to the building floor drains; however, 
additional samples should be collected at the site in order to more fully characterize contaminant 
extent. The drains were sealed by the Air Force in 1993 to prevent further release of 
contaminants. No previous IRP sampling is known to have been conducted at the site. The 
human health and ecological risks associated with the chemicals detected at the site are 
presented in Sections 4.1.4 and 4.1.5. 
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4.1.3   Migration Pathways 

This section describes the topography and stratigraphy of the site and the migration potential of 
contaminants from the site. A discussion of receptors and chemical concentrations at receptors 
is included. 

4.1.3.1 Topography and Stratigraphy. The Garage is constructed on native tundra and 
is surrounded by an approximately three-feet-thick gravel pad on the north, east, and south sides. 
Except for the gravel pad, little topographic relief is expressed in this area. Drainage in the area 
is generally to the west and towards Imikpuk Lake. Drainage from beneath the Garage is to the 
tundra (mostly unsaturated during the investigation) located immediately to the west. 

During the 1993 Rl, permafrost was located at a depth of up to four feet under the gravel pads 
and at a depth of two feet under tundra areas. Gravel pads consisted of the typical gravels and 
sands associated with these features, and subsurface tundra materials were of the typical 
stratigraphy found at Point Barrow (Section 2.4.4.2). 

4.1.3.2 Migration Potential. 

Subsurface Migration. Analytical data indicate that the subsurface has been affected by site 
contaminants; however, the potential for contaminant migration in active layer water at this site 
is low. Site topography dictates that subsurface flow in this area should be to the west. The 
surface of the shallow drainage pathway leading west from the site was mainly unsaturated; 
however, small puddles in the drainage indicated areas where the water table was above the 
ground surface. A sediment sample collected from one of the puddles indicated analytes were 
not present, suggesting that areas immediately downgradient of the Garage have not been 
contaminated. 

Surface Migration. The site topography indicates that surface water should drain to the shallow 
drainage feature leading west from the Garage. Although this feature was mostly unsaturated 
during the investigation, contaminant migration in surface water may occur during rain events or 
the spring thaw. Because no contaminants were detected in the downgradient sediment sample, 
the potential for surface migration is considered to be low. 

Air Transport. Air transportation is not considered to be a significant mode of migration at the 
site (Section 2.4.4.5). 

Summary of Migration Potential. Analytical data suggest that COCs are present in site soils, 
but that the downgradient migration is not occurring at this site. Based upon these results, the 
potential for contaminant migration from this site is considered to be low. 

4.1.3.3 Receptors and Chemical Concentrations at Receptors. 

Human Receptors. Potential human receptors at the Garage site include Air Force contractor 
personnel working at the station, visitors to the station, and an occasional local visitor passing 
the site to get to recreational or subsistence lands.   Human receptors could potentially be 
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exposed to the chemicals detected in soil/sediments at the site. The primary routes of potential       ^^ 
exposures at the site are direct contact with soil/sediment and  incidental ingestion of       ^jjp 
soil/sediment. Surface water was not considered a route of exposure at the site because there 
were no surface water bodies associated with the site.   Because ground water and air at the 
Point Barrow sites are not considered complete pathways of exposure, these media are not 
evaluated as potential pathways to human receptors. 

The Point Barrow Risk Assessment (U.S. Air Force 1996) evaluates in detail the risks to human 
health from all COCs detected at the site. The potential receptor groups were selected based 
on their likelihood of exposure to contaminants at the site, and include DEW Line workers at the 
installation, and native adults and children who may visit the site. The estimated exposure point 
concentrations for human receptors are based on the maximum concentration of each chemical 
detected at the site. The potential risks to human health associated with chemicals at Point 
Barrow are presented in Section 3.2.4. 

Ecological Receptors. Ecological receptors were evaluated in detail in the Point Barrow Risk 
Assessment (U.S. Air Force 1996) to determine if plants and animals could potentially be 
impacted by the chemicals detected at the Point Barrow installation. Because of the diversity of 
the plants and animals in the area of the Point Barrow installation, a set of representative species 
was selected in the ERA for detailed evaluation. The species include plants, aquatic 
invertebrates, fish, birds, and mammals. These receptors were selected based on the species' 
likelihood of exposure given their preferred habitat and feeding habits. The representative 
species encompass a range of ecological niches in order to achieve the best characterization 
of the ecosystems being examined and are presented in Table 2-6. 

The estimate of chemical concentrations at the ecological receptors was based on the average 
site-wide concentration of each COC. This approach was appropriate because few of the 
representative species would inhabit only one distinct site at the installation; they are more likely 
to be exposed to the mix of chemicals and concentrations detected on all the sites at Point 
Barrow. The potential ecological risks associated with the chemicals detected at the site are 
presented in Section 4.1.5. 

4.1.4   Human Health Risk Assessment 

This section presents a summary of the potential human health risks associated with the 
chemicals detected at the Garage (SS02) site. The purpose of the human health risk assessment 
is to quantify the excess lifetime cancer risk and/or the noncancer hazard (reported as hazard 
index) from the chemicals detected at the site. 

This summary presents the COCs at the site, the pathways by which human receptors may be 
exposed to site chemicals, potential risks to human health posed by each chemical through each 
exposure pathway, the significance of the risk and/or hazard estimate, and a comparison of site 
chemical concentrations to ARARs. The methods and assumptions used in calculating hazards 
and risks are presented in Section 2.4.1. 
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4.1.4.1 Chemicals of Concern. DRPH, GRPH, and PCBs (Aroclor 1254) were identified 
as COCs for the soil matrix at the Garage. The concentrations of DRPH and GRPH exceeded 
their background concentrations and the ARAR concentration for petroleum hydrocarbon 
contamination of soil (ADEC1991). The concentration of Aroclor 1254 exceeded the background 
concentration and the RBSLs based on cancer risk and noncancer hazard. The RBSL for cancer 
risk was based on the cancer slope factor for PCBs. Although it is a member of the PCB family, 
Aroclor 1254 has not been assigned to an EPA carcinogen weight-of-evidence group. 

No surface water bodies were identified at the Garage; therefore, no surface water COCs were 
identified. 

Table 4-2, Identification of COCs at the Garage, presents the maximum concentrations of 
chemicals detected at the site, the associated background concentrations, RBSLs, and ARARs, 
and identifies COCs selected in the risk evaluation. 

4.1.4.2 Exposure Pathways and Potential Receptors. Because no surface water 
bodies were associated with the Garage, only soil/sediment ingestion pathways were evaluated 
in the risk assessment. 

Three potential receptor groups were evaluated in the risk assessment: an adult assigned to a 
DEW Line installation (worker), an adult inhabitant of communities in the North Slope of Alaska 
(native), and a child living in a North Slope community (child). 

4.1.4.3 Risk Characterization. 

Noncancer Hazard and Cancer Risk Associated with Soils and Sediments. The noncancer 
hazard associated with the ingestion of soil at the Garage by a hypothetical native northern 
adult/child is 0.9, and by a DEW Line worker is 0.04, based on the maximum concentrations of 
the COCs. The presence of DRPH, GRPH, and PCBs (Aroclor 1254) accounts entirely for the 
quantifiable noncancer hazard for these receptor/pathway combinations. Aroclor 1254 alone 
accounts for more than 99 percent of the noncancer hazard. 

The excess lifetime cancer risk associated with the ingestion of soil/sediment at this site by a 
hypothetical native northern adult/child is 2 x 10"5, and by a DEW Line worker is 9 x 10"7, based 
on the maximum concentrations of the COCs. The presence of GRPH and Aroclor 1254 
accounts entirely for the quantifiable cancer risk for these receptor/pathway combinations. 
Aroclor 1254 accounts for more than 90 percent of the quantifiable excess lifetime risk. 

4.1.4.4 Summary of Human Health Risk Assessment. The potential risks and 
hazards associated with the soil/sediment at the Garage site are the low noncancer hazard 
(hazard indices of 0.9 and 0.04) and low cancer risk associated primarily with Aroclor 1254. 
These risks and hazards were calculated conservatively based on ingestion of soil at a rate 
associated with a residential scenario. It is very unlikely that the soil at this location would be 
ingested at the conservative rate used in the risk calculation, and the hazards and risks at the 
site are likely to be overestimated. Remedial action is generally not warranted at sites where the 
excess lifetime cancer risk is less than 1 x 10"4 and the noncancer hazards do not significantly 
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exceed one (EPA 1991b), and on the basis of the risk assessment remediation of the site is not 
necessarily warranted. 

in conclusion, under current uses the COCs identified in soil at the Garage site pose only a 
minimal, if any, potential threat to human health. Based on the human health risk assessment, 
remedial actions are not warranted at the site. 

4.1.5 Ecological Risk Assessment 

The objective of the ecological risk assessment was to estimate the potential impacts of 
chemicals detected at the Point Barrow installation to aquatic and terrestrial plants and animals. 
A summary of the methods used to assess potential ecological impacts is presented in Section 

2.4.2. 

4.1.5.1 Chemicals of Concern. COCs were selected based on criteria presented in 
Section 3.1 of the ERA. The average installation-wide concentrations of COCs were used to 
calculate the risk estimates. All sites at the installation were considered as potentially usable 
habitat. It should be noted that the COC selection process only considered the soil/sediment 
samples that were at or less than 1.5 feet deep. The soil/sediment samples were screened for 
depth because it is unlikely that any of the representative species will be exposed to 
soils/sediments deeper than 1.5 feet. The COCs in soils/sediments at the Garage site were 
DRPH, GRPH, toluene, xylenes, PCBs (Aroclor 1254), lead, and zinc. None of the identified 
COCs were associated with significant ecological risk estimates under current conditions at the 
Garage site. 

4.1.5.2 Summary of Ecological Risk Assessment. Based on the quantification of 
potential risks to ecological receptors and discussions presented in the Point Barrow ERA, 
ecological risks under current conditions at the Garage site are unlikely. Although PCB 
concentrations do not currently pose a significant risk, they may present a risk to ecological 
receptors in the future as a result of potential bioaccumulation if site conditions remain the same. 
The locations below the Garage where PCBs were detected are not likely to be suitable habitat 
for ecological receptors. 

4.1.6 Conclusions and Recommendations 

Sampling and analyses have determined that the Garage (SS02) site is contaminated with 
petroleum hydrocarbons (DRPH, GRPH, and RRPH), PCBs, BTEX compounds, and other VOCs 
that are components of diesel fuel. The contaminated area at the site is limited to soil under and 
around the Garage. The area beneath the Garage has the highest contaminant concentrations, 
which decrease with distance from the Garage. The suspected source of contamination is 
wastes discharged to the building floor drains. The drains were sealed in 1993 by the Air Force 
to prevent further release of contaminants. 

The risk assessment concluded that risks posed to human health and ecological receptors by 
site contaminants are minimal given current site uses. The human health risk is not of a 
magnitude that normally requires remedial action. The ERA concluded that the overall potential 
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risks presented by site contaminants are minimal. Therefore, under current site conditions and 
considering the findings of the risk assessment, remediation of the site is not necessarily 
warranted. 

Levels of petroleum compounds (DRPH, GRPH, and RRPH) and PCBs detected in soil at the site, 
however, slightly exceed ADEC guidance cleanup levels, but the extent of contamination is not 
clearly defined. Therefore, the site is being recommended for additional sampling in order to 
more fully characterize the extent of petroleum hydrocarbon and PCB contamination. 
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5.0  REMEDIAL INVESTIGATION - REMEDIAL ACTION SITES 

This section of the RI/FS presents results from Rl sampling and analysis activities for the one 
Point Barrow site, the Air Terminal Area (SS03), where remedial action may be warranted. The 
information in this section includes site background, field sampling and analytical results, 
potential migration pathways, human health and ecological risk assessment summaries, and 
conclusions and recommendations. (Note: the figure and tables are presented at the end of the 
section.) The discussions in this section are intended to provide the reader with all information 
needed to understand the site conditions and make decisions regarding appropriate action for 
the site. 

Photographs of the Point Barrow installation and the sites investigated during the Rl are 
presented in Appendix B. Data tables in this section list analytical results from samples in which 
chemicals were detected above quantitation limits. Complete laboratory analytical data sheets 
for each sample, including quantitation limits for non-detected analytes, are presented in 
Appendix F. 

5.1       AIR TERMINAL AREA (SS03) 

5.1.1 Site Background 

This large area is located north-northwest of the main station facilities, around the air terminal 
building. The site consists of an expanse of gravel pads and roads that effectively berm off 
several wet tundra areas, a hangar, air terminal building, and several fuel storage tanks (JP-4 and 
diesel). Four fuel spills have been reported by a previous Navy contractor in areas just to the 
west of the site. The first occurred in August 1976 and consisted of an underground pipe failure 
that discharged an estimated 48,000 gallons of gasoline. The second and third reported spills 
occurred in 1978 and involved approximately 24,700 gallons of JP-5 (jet fuel) and 277,463 gallons 
of gasoline, respectively. A fourth spill of unknown quantity occurred in 1986 (Shannon and 
Wilson 1992). 

It is suspected that Navy activities may have led to the contamination of the site. Previous 
sampling and analysis, conducted in 1992, detected GRPH and BTEX in soil and BTEX and 
1,2-dichloroethane in surface water at the site (Shannon and Wilson 1992). 

The site-specific environmental setting describing the topography, surface water drainage, and 
soil types is presented in the discussion of potential migration pathways, Section 5.1.3. 

5.1.2 Field Sampling and Analytical Results 

This section describes the Rl sampling and analytical results for samples collected at the Air 
Terminal Area (SS03) site. The discussion presents a review of laboratory data, data summary 
tables, contaminants identified, contaminant trends, and information on suspected source areas. 
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5.1.2.1 Summary of Samples Collected. A total of 26 samples was collected at the site. 
These consisted of 10 soil, nine sediment, and seven surface water samples. Table 2-2 presents 
a detailed summary of the samples collected and the analyses performed during the 1993 Rl field 
activities. Locations of all samples collected at the Air Terminal Area (SS03) site are presented 
in Figure 5-1. 

The ten soil samples were analyzed for DRPH and GRPH. In addition, six soil samples were 
analyzed for RRPH, BTEX, and HVOCs. Four soil samples were analyzed for VOCs, and one soil 
sample was analyzed for SVOCs, total metals, and TOC. 

Nine sediment samples were analyzed for DRPH. In addition, eight samples were analyzed for 
GRPH and BTEX. Seven samples were analyzed for RRPH and PCBs, and six samples were 
analyzed for HVOCs. One sediment sample was analyzed for pesticides, SVOCs, TOC, and total 

metals. 

Seven surface water samples were analyzed for DRPH, GRPH, RRPH, BTEX, HVOCs, and PCBs. 
In addition, two water samples were analyzed for VOCs, SVOCs, total and dissolved metals, TOC, 
TSS, and TDS. 

5.1.2.2 Analytical Results. The data summary table (Table 5-1) presents analytical 
results for all samples collected at the site. Detection and quantitation limits, action levels, 
associated laboratory and field blanks, and background analytical results are presented for each 
of the analyses. Background levels are listed to allow direct comparison of naturally occurring 
organic compounds with samples collected from the site. Sample locations and analytical results 
for the samples at the site are illustrated in Figure 5-1. All organic compounds detected are 
presented on the figure except when they were a result of laboratory contamination or field 
decontamination procedures. Only metals detected above background levels that exceeded an 
RBSL or ARAR are presented on Figure 5-1. The exceptions are presented on the data summary 

table. 

The following section presents a discussion of organic compounds and inorganic analytes 
detected above background levels at the site. A discussion of TDS, TSS, and TOC is included. 

Organics. Organic compounds detected in soil and sediment samples collected at the site 
include DRPH, GRPH, RRPH, BTEX compounds, and two SVOCs. DRPH were detected in 11 
samples ranging from 7.21 to 11,000 mg/kg; it was reported that the Chromatograph patterns for 
environmental petroleum hydrocarbons in six of these samples were not consistent with those 
for a middle distillate fuel. GRPH were detected in eight samples at concentrations ranging from 
0.8 to 1,200 mg/kg. RRPH were detected in one sediment sample, SS03-SD08, at 120 mg/kg. 
Total BTEX was detected in eight samples at 0.046 to 8.3 mg/kg; xylenes were the primary 
component. Two SVOCs, naphthalene and 2-methylnaphthalene, were detected at very low 
concentrations (1.87 and 2.58 mg/kg, respectively) in sediment sample SS03-SD07; both are 
common components of diesel fuel. 

In surface water samples, organic compounds detected include GRPH, BTEX, and four other       flB 
VOCs. GRPH were detected in three samples at concentrations ranging from 136 to 1,126 jig/L 
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BTEX compounds were detected in five surface water samples at concentrations ranging from 
4.8 to 280 ng/L Xylenes were the primary component (280 ng/L); however, benzene was 
detected in two samples at concentrations of 16 and 83 jig/L (samples SS03-SW07 and SS03- 
SW05, respectively). Four other VOCs were detected in two surface water samples (SS03- 
SW04/SW08 and SS03-SW07). Three of the VOCs detected are common components of diesel 
fuel (naphthalene, 1.1 and 4.2 jig/L; 1,2,4-trimethylbenzene, 2.7 and 8.9 ng/L; and 1,3,5- 
trimethylbenzene 3.4 and 3.5 \ig/L). 

In addition, one VOC was detected in a surface water sample was detected at similar 
concentrations in the background samples. This compound, 1,2-dichloroethane was detected 
at 1.6 ng/L in the environmental samples and 1.2 jig/L in the background sample. These 
detections are assumed to be the result of field decontamination procedures. The hexane and 
methanol used in the decontamination procedures may have contained impurities including 
1,2-dichloroethane. 

Inorganics. Metals analyses indicated that one metal (lead) was detected at concentrations 
above background levels in two sediment samples at this site. Lead was detected at 47 and 
140 mg/kg in sediment samples SS03-SD08 and SS03-SD07, respectively. 

In surface water samples, metals analyses detected three metals (barium, iron, and potassium) 
at levels above background concentrations. Barium was detected at 120 jig/L in surface water 
sample SS03-SW08. Iron was detected at concentrations of 3,100 and 6,000 jig/L in surface 
water samples SS03-SW04 and SS03-SW07, and potassium concentrations ranged from 
5,900 jig/L to 10,000 ng/L in surface water samples SS03-SW04, SS03-SW07, and SS03-SW08. 

TOC was reported at 1,380, and 5,160 mg/kg in soil and sediment samples SS03-S04-4 and 
SS03-SD07/SD08, respectively. TOC was reported at 17,200, and 33,500 \ig/L in surface water 
samples SS03-SW04/SW08 and SS03-SW07, respectively. TSS were reported at 12,000 and 
16,000 jig/L, and TDS were reported at 677,000 and 895,000 jig/L in samples SS03-SW04/SW08, 
and SS03-SW07, respectively. 

5.1.2.3 Summary of Site Contamination. Previous sampling conducted at the Air 
Terminal Area (SS03) detected GRPH and BTEX in the soil, and GRPH, BTEX, and 
1,2-dichloroethane in the surface water at the site. The results and sources of previous sampling 
efforts are presented in the RI/FS Work Plan (U.S. Air Force 1993a). The quality of the previous 
IRP sampling data is unknown as is the data validation, if any, that these data have undergone. 

During previous sampling conducted by a Navy contractor in 1992, GRPH and BTEX were 
detected in a soil sample at 2,600 and 16 mg/kg, respectively. In the previous water sample 
collected, GRPH were detected at 4,200 jig/L, and 1,2-dichloroethane was detected at 127 ng/L. 
BTEX were detected in the water sample ranging from 178 to 11,800 |ig/L; toluene and benzene 
were the primary components at concentrations of 11,800 and 9,390 jig/L, respectively. 

A comparison of historical data and current project data indicates that there is a lower 
concentration of GRPH, BTEX, and 1,2-dichloroethane in soil and surface water than there has 
been in the past.   Compounds detected in soil during the 1993 Rl include DRPH (2.71 to 
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11,000 mg/kg), GRPH (0.8 to 1,200 mg/kg), RRPH (120 mg/kg), BTEX (0.046 to 8.3 mg/kg), and 
SVOCs (1.87 to 2,58 mg/kg). Compounds detected in surface water during the 1993 Rl include 
GRPH (136 to 1,126 jig/L), BTEX (4.8 to 280 |ig/L), and four other VOCs (1.1 to 8.9 |ig/L). 
Differences between past and current data are likely to be a result of more extensive sampling 
during the 1993 Rl. The human health and ecological risks associated with chemicals detected 
at the site are presented in Section 5.1.4 and 5.1.5. The suspected source of contaminants 
detected during sampling conducted at the Air Terminal Area is fuel spills and/or leaks from the 
four previously reported spills. 

Based on field data, source of contamination, and concentration of contaminants, the 
contaminated area at the site is approximately 326,500 square feet of tundra. 

5.1.3   Migration Pathways 

This section describes the topography and stratigraphy of the site and the migration potential of 
contaminants from the site. A discussion of receptors and chemical concentrations at receptors 
is included. 

5.1.3.1 Topography and Stratigraphy. The site consists of tundra areas and gravel 
pads and roads placed on the tundra (Figure 5-1), upon which buildings and JP-4 storage tanks 
have been constructed. The topography in this area is generally flat. The gravel pads and 
roads, which are approximately four feet thick, provide the greatest topographic relief at the site 
and berm several tundra areas. There is a slight slope on the east portion of the site towards 
North Salt Lagoon. A beach is located along portions of the lagoon. This site is bordered to the 
east by the North Salt Lagoon, and to the west by property that belongs to the Unkveagvik 
Inupiat Corporation; however, the Navy previously owned this property. Drainage in the area is 
generally towards the North Salt Lagoon; drainage from the west and south portions of the site 
is first routed to the south by a system of culverts and roads before flowing towards the North 
Salt Lagoon. 

During the 1993 Rl, permafrost was located at a depth of approximately two feet in tundra areas 
and four feet under gravel pads. Gravel pads consisted of the typical gravels and sands 
associated with these features, and subsurface tundra materials were of the typical stratigraphy 
associated with these features (Section 2.4.4.2). Along the beach subsurface materials consisted 
of the typical sands, gravels, and fine materials associated with these features. 

5.1.3.2 Migration Potential. 

Subsurface Migration. The presence of roads and gravel pads throughout the west and south 
portions of the site should affect the flow of active layer water. These features may act as 
subsurface "dikes", damming subsurface water in some areas (Figure 2-6). In these areas, water 
accumulates until the water table is higher than the ground surface, resulting in ponded areas. 
These ponded areas are drained through a system of culverts; flow in these areas may, therefore, 
be a function of surface water rather than active layer water. The presence of a plastic sheeting 
barrier in southeast portion of the site may further complicate an understanding of the flow 
regime. The plastic sheeting appeared to be designed to prevent the flow of active layer water 

• 
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from the southeast portion of the site to North Salt Lagoon. Because further details concerning 
this barrier are not known, its effect upon subsurface flow in the active layer is difficult to assess. 

Ponded areas in the northeast portion of the site provide a clearer indication of subsurface 
migration, which is to the east. A surface water sample from one of these ponds indicated the 
presence of BTEX and other VOCs commonly associated with gasoline and diesel fuels. The 
amount of subsurface flow occurring through this portion of the site should be restricted (the 
upgradient source area in this vicinity is limited by the presence of the gravel pad, and there is 
a relatively minor topographic gradient with which to drive the flow of active layer water), so 
subsurface migration potential is considered low. Contaminants were not detected in the 
subsurface soils in this portion of the site. 

Surface Migration. The topography at the site dictates that drainage should be toward the east, 
into North Salt Lagoon. Drainage throughout much of the site is controlled by roads and 
culverts. There are no distinct streams or drainages entering the lagoon. The lack of drainage 
features entering the lagoon indicate that surface water can enter only by infiltration into the 
active layer (subsurface flow), or by overland flow when sufficient water is present. An abundant 
supply of water may be available during the spring thaw, when melting snow and ice provide 
more water than can infiltrate into the soil; at these times surface water features may drain 
overland into the lagoon (without the need for drainage features). Analytical data indicate surface 
water, soil, and sediment in some areas of the site contain DRPH, GRPH, and BTEX, and that 
there is a potential for the contaminants to migrate in surface water pathways. 

Air Transport. Air transportation is not considered to be a significant mode of migration at the 
site (Section 2.4.4.5). 

Summary of Migration Potential. Site conditions and analytical results indicate there is a 
potential for contaminants to enter North Salt Lagoon by infiltration into the active layer or by 
overland flow during the spring thaw. The amount of surface and subsurface flow, however, is 
restricted by the minor topographic relief, absence of significant upland source areas, and 
presence of roads and plastic barriers. The potential for contaminated surface water to enter the 
lagoon is significant only during the spring, when the abundant supply of meltwater may result 
in overland flow conditions. The direction of overland flow is affected by the numerous roads, 
gravel pads, and culverts in the area. 

5.1.3.3 Receptors and Chemical Concentrations at Receptors. 

Human Receptors. Potential human receptors at the Air Terminal Area (SS03) site include Air 
Force contractor personnel working at the station, visitors to the station, and an occasional local 
visitor passing the site to get to recreational or subsistence lands. Human receptors could 
potentially be exposed to the chemicals detected in surface water and soil/sediments at the site. 
The primary routes of potential exposures at the site are direct contact with, and incidental 
ingestion of, soil/sediment and ingestion of surface water. Because ground water and air at the 
Point Barrow sites are not considered complete pathways of exposure, these media are not 
evaluated as potential pathways to human receptors. 
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The Point Barrow Risk Assessment (U.S. Air Force 1996) evaluates in detail the risks to human 
health from all COCs detected at the site. The potential receptor groups were selected based 
on their likelihood of exposure to contaminants at the site and include DEW Line workers at the 
installation, and native adults and children who may visit the site. The estimated exposure point 
concentrations for human receptors are based on the maximum concentration of each chemical 
detected at the site. The potential risks to human health associated with chemicals at the site 
are presented in Section 5.1.4. 

Ecological Receptors. Ecological receptors were evaluated in detail in the Point Barrow Risk 
Assessment (U.S. Air Force 1996) to determine if plants and animals could potentially be 
impacted by the chemicals detected at the Point Barrow installation. Because of the diversity of 
the plants and animals in the area of the Point Barrow installation, a set of representative species 
was selected in the ERA for detailed evaluation. The species include plants, aquatic 
invertebrates, fish, birds, and mammals. These receptors were selected based on the species' 
likelihood of exposure given their preferred habitat and feeding habits. The representative 
species encompass a range of ecological niches in order to achieve the best characterization 
of the ecosystems being examined and are presented in Table 2-6. 

The estimate of chemical concentrations at the ecological receptors was based on the average 
site-wide concentration of each COC. This approach was appropriate because few of the 
representative species would inhabit only one distinct site at the installation; they are more likely 
to be exposed to the mix of chemicals and concentrations detected on all the sites at Point 
Barrow. The potential ecological risks associated with the chemicals detected at the site are 
presented in Section 5.1.5. 

5.1.4   Human Health Risk Assessment 

This section presents a summary of the potential human health risks associated with the 
chemicals detected at the Air Terminal Area (SS03) site. The purpose of the human health risk 
assessment is to quantify the excess lifetime cancer risk and/or the noncancer hazard (reported 
as hazard index) from the contaminants detected at the site. 

This summary presents the COCs at the site, the pathways by which human receptors may be 
exposed to site chemicals, potential risks to human health posed by each chemical through each 
exposure pathway evaluated, the significance of the risk and/or hazard estimate, and a 
comparison of site chemical concentrations to ARARs. The methods and assumptions used in 
calculating hazards and risks are presented in Section 2.4.1. 

5.1.4.1 Chemicals of Concern. DRPH, GRPH, and arsenic were identified as COCs for 
the soil matrix at the Air Terminal Area. The maximum concentrations of DRPH and GRPH 
exceeded their background concentrations and the ARAR concentrations for petroleum 
hydrocarbon contamination of soil (ADEC 1991). The maximum concentration of arsenic 
exceeded the background concentration and the RBSLs based on cancer risk and noncancer 
hazard. 

• 
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GRPH and benzene were identified as COCs for the surface water matrix at the site. The 
maximum concentrations of GRPH and benzene exceeded their background concentrations and 
the RBSLs based on cancer. In addition, GRPH exceeded the RBSL based on noncancer, and 
benzene exceeded the ARAR, which is an MCL promulgated under the federal Safe Drinking 
Water Act. 

Table 5-2, Identification of COCs at the Air Terminal Area (SS03), presents the maximum 
concentrations of chemicals detected at the site, the associated background concentrations, 
RBSLs, and ARARs, and identifies COCs selected in the risk evaluation. 

5.1.4.2 Exposure Pathways and Potential Receptors. Because COCs were identified 
for soil/sediment and surface water at the site, the potential risks associated with ingestion of 
soil/sediment and surface water were evaluated in the risk assessment. 

Three potential receptor groups were evaluated in the risk assessment: an adult assigned to a 
DEW Line installation (worker), an adult inhabitant of communities in the North Slope of Alaska 
(native), and a child living in a North Slope community (child). 

5.1.4.3 Risk Characterization. 

Noncancer Hazard and Cancer Risk Associated with Soils and Sediments. The noncancer 
hazard associated with the ingestion of soil at the Air Terminal Area by a hypothetical native 
northern adult/child is 0.2, and by a DEW Line worker is 0.01, based on the maximum 
concentrations of the COCs. The presence of DRPH, GRPH, and arsenic accounts entirely for 
the quantifiable noncancer hazard for these receptor/pathway combinations. DRPH alone 
accounts for approximately 80 percent of the noncancer hazard. 

The excess lifetime cancer risk associated with the ingestion of soil or sediment at the site by a 
hypothetical native northern adult/child is 3 x 10"6, and by a DEW Line worker is 2 x 10"7, based 
on the maximum concentration of the carcinogenic COC. The presence of GRPH and arsenic 
accounts entirely for the quantifiable excess lifetime cancer risk for these receptor/pathway 
combinations. Arsenic alone accounts for more than 90 percent of the cancer risk. 

Noncancer Hazard and Cancer Risk Associated with Surface Water. The noncancer hazard 
associated with the ingestion of surface water at the Air Terminal Area (SS03) site by a 
hypothetical native northern adult or by a DEW Line worker is 0.08, based on the maximum 
concentrations of the COCs. GRPH accounts entirely for the quantifiable noncancer hazard for 
these receptor/pathway combinations. 

The excess lifetime cancer risk associated with the ingestion of surface water at this site by a 
native northern adult is 6 x 10"5, and by a DEW Line worker is 9 x 10"6, based on the maximum 
concentrations of the COC. The presence of GRPH and benzene accounts entirely for the 
quantifiable excess lifetime cancer risk for these receptor/pathway combinations. 

Summary of Human Health Risk Assessment. The potential risks and hazards associated with 
the soil/sediment at the Air Terminal Area are the low noncancer hazard (hazard indices of 0.2 
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and 0.01) and the very low cancer risk associated with GRPH and arsenic. These risks and 
hazards were calculated conservatively based on ingestion of soil at a rate associated with a 
residential scenario. It is very unlikely that the soil at this location would be ingested at the 
conservative rate used in the risk calculation, and the hazards and risks at the site are likely to 
be overestimated. Remedial action is generally not warranted at sites where the excess lifetime 
cancer risk is less than 1 x 10"4 and the noncancer hazards do not significantly exceed one (EPA 
1991b), and on the basis of the risk assessment remediation of the site is not warranted. 

The potential risks and hazards associated with the surface water at the Air Terminal Area (SS03) 
are the very low noncancer hazard (hazard index of 0.08), and very low cancer risk associated 
with the GRPH and benzene. Remedial action is generally not warranted at sites where the 
excess lifetime cancer risk is less than 1 x 10"4 and the noncancer hazards do not significantly 
exceed one (EPA 1991 b), and on the basis of the risk assessment remediation of the site is not 
warranted. In addition, the potential risks and hazards were calculated assuming the affected 
surface water would be used as a sole-source water supply for 180 days per year. Based on 
site-specific information, the chemicals in surface water do not currently pose a health hazard nor 
are they likely to pose a hazard in the future. The surface water expressions at the site are 
frozen most of the year; many are only intermittently filled with water during the summer months. 
The surface water at the site is not known to be used as a water supply now, nor has it been 
used in the past. In the unlikely event that surface water at the site is used as a sole-source 
drinking water supply in the future, a potential noncancer hazard to human health could exist if 
conditions remain constant. 

In conclusion, under current or future site uses, the COCs identified in soil/sediment and surface 
water at the Air Terminal Area (SS03) site pose only a minimal, if any, potential threat to human 
health. The cancer risks and noncancer hazards calculated for soil/sediment and surface water 
at the site are below levels at which remediation is usually required. Based on the human health 
risk assessment, remedial actions are not warranted at the site. 

5.1.5   Ecological Risk Assessment 

The objective of the ecological risk assessment was to estimate the potential impacts of 
chemicals detected at the Point Barrow installation to aquatic and terrestrial plants and animals. 
A summary of the methods used to assess potential ecological impacts is presented in Section 

2.4.2. 

5.1.5.1 Chemicals of Concern. COCs were selected based on criteria presented in 
Section 3.1 of the ERA. The average installation-wide concentrations of COCs were used to 
calculate the risk estimates. All sites at the installation were considered as potentially usable 
habitat. It should be noted that the COC selection process only considered the soil/sediment 
samples that were at or less than 1.5 feet deep. The soil/sediment samples were screened for 
depth because it is unlikely that any of the representative species will be exposed to 
soils/sediments deeper than 1.5 feet. Iron and GRPH were identified as COCs in surface water, 
and the COCs in soils/sediments at the Air Terminal Area site were DRPH, GRPH, xylenes, and 
lead. None of the identified COCs were associated with significant ecological risk estimates at 
the Air Terminal Area site. 
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5.1.5.1 Summary of Ecological Risk Assessment. Based on the quantification of 
potential risks to ecological receptors and discussions presented in the Point Barrow ERA, 
ecological risks at the Air Terminal Area site are minimal. 

5.1.6   Conclusions and Recommendations 

Sampling and analyses have determined that the Air Terminal Area (SS03) site is contaminated 
with petroleum hydrocarbons (DRPH, GRPH, RRPH, and BTEX and other VOCs that are primarily 
associated with gasoline and diesel fuels). The affected area at the site is the tundra and surface 
water primarily in the south section of the site. 

The risk assessment concluded that risks posed to human health and ecological receptors by 
site contaminants are minimal given current site uses. The potential human health risks at the 
site are not of a magnitude that normally requires remedial action. The ERA concluded that the 
overall potential risks presented by site contaminants are low. Therefore, under current or future 
site conditions and considering the findings of the risk assessment, remediation of the site is not 
necessarily warranted. 

Levels of DRPH and GRPH detected in tundra and surface water at the site exceed ADEC 
guidance cleanup levels. Therefore, the site is being recommended for remedial action. The 
affected area at the site is approximately 30,000 cubic yards of tundra adjacent to and between 
the gravel pads and roads. The remedial action alternative recommended for the site is 
enhanced bioremediation. A complete description and evaluation of the remedial alternatives 
considered for this site are presented in the FS, Section 6.0. 
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• 

6.0 FEASIBILITY STUDY 

The purpose of this section is to present the FS of remedial alternatives for the one site at the 
Point Barrow radar installation recommended for remedial action. This site was identified based 
on the findings of the Rl, reported in Sections 1.0 through 3.0 of this document, and the Point 
Barrow Risk Assessment (U.S. Air Force 1996). The Point Barrow site recommended for remedial 
action and covered by this FS is the Air Terminal Area (SS03). 

Complete Rl results for this site are presented in Section 5.0. This FS describes the evaluation 
of remedial alternatives used as the basis for the selection of the proposed remedial action for 
the site. 

The one site requiring no further action and the one site requiring further characterization based 
on the Rl and Risk Assessment are not included in this section. The proposed no further action 
site is the Diesel Fuel Spill (SS01). Rl results for this site are presented in Section 3.0. The 
Garage (SS02) site requires further characterization and is discussed in Section 4.0. 

This FS complies with the NCP. It has been streamlined as described in the following section. 
The remainder of the introduction consists of a discussion of the streamlining approach, including 
risk management decisions and an outline of the organization of the FS. 

6.0.1    Approach To Feasibility Study 

This FS is streamlined as follows to minimize unnecessary evaluation of remedial alternatives for 
the Air Terminal Area (SS03) site at Point Barrow. 

• Remedial action characterization tables recommended in the AFCEE Handbook 
(U.S. Air Force 1991) have been adapted to focus on the data essential to the 
evaluation of remedial alternatives. Wherever possible, reference will be made to 
the Rl and Risk Assessment for detailed site information, and assumptions used 
in calculating risk and identifying COCs. 

• General response actions (GRAs) and applicable technologies are screened 
together, and the alternatives are limited to no more than five proven conventional 
and innovative methods including the required no action alternative. 

• Repetition of information presented in the Rl (Section 1.0 through 5.0 of this 
report) and the Point Barrow Risk Assessment is minimized. Data essential to 
evaluating remedial alternatives are presented in summary tables. 

6.0.2   Risk Management Decisions 

Two risk management decisions were made in writing the FS, based on a thorough review of the 
data. The first relates to the list of COCs, and the second to contamination in surface water. 
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• The remedial alternatives of the Air Terminal Area (SS03) do not address arsenic, 
although arsenic is identified in the risk assessment as a COC. Only one 
sediment sample exceeds the noncancer RBSL, cancer RBSL, and background 
concentration. Arsenic is not addressed because (1) it is unrelated to any known 
activity at the installation and is therefore probably natural; (2) the concentration 
in the one sediment sample (9.7 mg/kg) is close to the high end of the 
background range (7 mg/kg), and well within a normal background range 
throughout North America (1-50 ppm) (Lindsay 1979); and (3) it was detected in 
only one sample. 

Surface water in tundra areas has been affected by contamination at the 
installation. Methods for remediating water directly are not promising because the 
surface water is extremely shallow, covers a wide area, remains frozen for over 
half the year, and is intimately associated with tundra. ADEC recognizes that 
physical remedial actions in tundra are often more ecologically damaging than the 
petroleum hydrocarbons (Interim Guidance for Non-UST Contaminated Soil 
Cleanup Levels, Guidance No. 001 - Revision Number 1, July 17,1991, Page 10). 
Instead of evaluating direct remedial alternatives for water in otherwise natural 
tundra areas, the approach has been taken that remediation of the source will 
improve the quality of surface water over time; therefore, COCs identified in 
surface water (e.g., benzene) are not considered in the preparation of this FS. 
The preferred remedial alternative includes a provision for sampling surface water 
to confirm the effectiveness of remedial actions. 

These risk management decisions permit the focus of the FS to be on cleaning up the source 
of contamination at the Air Terminal Area (SS03). The primary COCs in site soils/sediments are 

DRPH and GRPH. 

6.0.3   Organization 

The FS is organized as follows: 

• Introduction; 

Site characterization for remediation (considers COCs, ranges of chemicals 
detected, estimated areas and volumes of affected media, ARARs, and target 
cleanup levels or proposed remediation goals for each site); 

Screening of GRAs and presentation of representative remedial technologies; 

• Development of remedial alternatives; 

Detailed evaluation of remedial alternatives (the detailed analysis is based on the 
AFCEE guidance and includes analyses of the nine NCP criteria). The detailed 
evaluation also includes a comparative analysis of alternatives, and identification 
of preferred alternatives; 
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Siting study; and 

Detailed cost estimates and estimates of project duration in attachments A and B, 
respectively. 

6.1        SITE CHARACTERIZATION FOR REMEDIATION 

Information relevant to the screening and evaluation of remedial alternatives for the Air Terminal 
Area (SS03) at Point Barrow is summarized in Table 6-1. The table includes COCs in site 
soils/sediments, ranges of COCs detected, estimates of volumes of affected media, and the basis 
for listing each as a COC. 

6.1.1 Summary of Site Information 

The information considered for the Air Terminal Area (SS03) includes: 

• medium; 
COCs; 

• range of COCs detected; 
• target cleanup level (or proposed remediation goal - the lowest applicable action 

level, based on the risk assessment including cancer risk, noncancer HQ, and 
chemical-specific ARARs); 

• basis for the target cleanup level (specific ARAR, cancer risk or noncancer HQ); 
and 

• design parameters for remedial action. 

6.1.2 Estimated Area, Volume, and Mass of Contaminated Media 

The approximate area, volume, and mass of contaminated media at the Air Terminal Area (SS03) 
is presented in Table 6-2. Areas and depths are estimated based on the Rl, and the density is 
estimated to be 1.8 tons/cubic yard. Actual areas and depths of contamination may differ from 
the estimates which will affect the cost of remediation. The location and estimated volume of 
contaminated media are illustrated in Figure 6-1. The estimated total volume of contamination 
at the Air Terminal Area (SS03) site is 30,000 cubic yards of tundra. 

General response actions and remedial alternatives are screened and evaluated for the site in 
Sections 6.2 through 6.4. 

Estimates of cost and project duration are provided in Attachments A and B, respectively. These 
attachments are located at the end of Section 6.0. 
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TABLE 6-2.     APPROXIMATE AREA, VOLUME, AND MASS OF CONTAMINATED MEDIA AT 
THE AIR TERMINAL AREA (SS03) 

SITE MEDIUM 
AREA 
(sqft) 

DEPTH 
(ft) 

VOLUME 
(cy) 

MASS 
(tons) 

Air Terminal Area (SS03) tundra 326,500 2.5 30,000 54,000 

6.1.3   ARARs 

According to the NCP, ARARs must be identified and evaluated to determine all of the 
requirements for remedial actions. There are three categories of ARARs: 

• Chemical-specific; 
• Action-specific; and 
• Location-specific. 

Chemical-specific ARARs are action levels that may apply in addition to risk or hazard-based 
remediation goals. Chemical-specific ARARs were identified during the Rl and included in the 
Risk Assessment. The target cleanup levels or proposed remediation goals represent the lowest 
applicable action level. 

Action-specific ARARs are requirements that relate to how remedial actions must be conducted. 
For example, offsite transportation of hazardous waste must be manifested in compliance with 
RCRA requirements. 

Location-specific ARARs impose requirements on a remedial action based on the location of the 
site.  For example, there are specific requirements that pertain to wetlands. 

It should be noted that ADEC's Interim Guidance for Non-UST contaminated soil target cleanup 
levels are intended as guidance and do not necessarily correspond to final site-specific cleanup 
levels. The ARARs for the Air Terminal Area (SS03) site at the Point Barrow installation are 
presented in Table 6-3. 

• 

6.2  SCREENING OF GENERAL RESPONSE ACTIONS 

6.2.1    Presentation and Screening of GRAs for the Air Terminal Area (SS03) 

GRAs are general approaches for remedial actions and can be active or passive measures. 
Active measures involve removal, active treatment, or isolation of the contaminated media. 
Passive measures rely on natural processes to reduce the toxicity, mobility, or volume of 
contamination, or on controls put in place to limit exposure. GRAs apply to contaminants in all 
of the environmental media separately, or in any combination. Screening GRAs streamlines the • 
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FS process by establishing the feasibility of entire classes of remedial responses, thereby ^^ 
enabling the selection of a focused set of viable alternatives for detailed evaluation. GRAs have        flp 
been evaluated for contaminated tundra at the Air Terminal Area (SS03). 

The criteria for screening GRAs are implementability, duration, effectiveness, and cost. 
Implementability is estimated in terms of technical and administrative barriers. For example, 
containment is generally less acceptable to regulatory agencies than removal or treatment. 
Additionally, an innovative technology that has proven to be effective in the continental U.S. may 
not be implementable on the North Slope because it cannot be transported there. 

Duration is the estimate of the time necessary to attain the treatment efficiency estimated from 
applicable case studies and the literature. The estimated duration of no action that includes 
passive biodegradation is long even though the time necessary to implement no action is short. 

Effectiveness is the relative success of the response action in reducing contamination and risk 
to acceptable levels. 

Cost is the estimated capital, operating, and administrative costs necessary to attain the 
projected treatment efficiency. This estimate is presented in relative terms (low, medium, and 
high). 

The GRAs considered for the Air Terminal Area (SS03) at Point Barrow are: 

• No action; 
• Institutional controls and monitoring; 
• Containment; 
• Onsite Treatment; and 
• Removal. 

These GRAs are defined as follows: 

No Action. Under no action, contaminants are left in place and only natural processes, such as 
biodegradation, would lower the concentrations of COCs. 

Institutional Controls and Monitoring. Institutional controls and monitoring represent a passive 
response in which steps are taken to minimize the possibility of accidental exposure of humans 
and the environment to COCs. Institutional controls may include fencing off an area to minimize 
exposure and public education to show people how to avoid exposure. Institutional control of 
sites contaminated by petroleum hydrocarbons minimizes the chance of accidental exposure 
while passive biodegradation occurs. Monitoring is included to determine if migration of 
contaminants is occurring and if natural processes are lowering the concentrations of the COCs. 

Containment. Containment limits the potential for accidental exposure to contaminants by 
physical means. Examples include capping soils and using solidification techniques. Objectives 
can include one or more of the following: 1) minimize the risk of direct exposure to contaminated 
soils; 2) eliminate the possibility of contaminants or contaminated soils becoming airborne and 
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migrating; and 3) prevent water from entering the contaminated area and transporting 
contaminants to other areas. 

Onsite Treatment. Treatment may be used to reduce the toxicity, mobility, or volume of a 
contaminant and may be accomplished in situ or ex situ. In situ treatment involves active 
treatment with the medium in place. Ex situ treatment involves the removal of the contaminated 
medium, with subsequent treatment at the installation. The medium may be replaced in the 
original excavation after treatment. Treatment efficiencies vary depending on the technique used 
and the type of contaminant present. 

Removal. Removal involves excavating the contaminated medium and shipping it offsite for 
treatment or disposal. Removal reduces the risk of exposure to the contaminant, because it no 
longer remains at the installation. There is some risk to remedial workers during the excavation 
and shipping process. 

The applicability of these GRAs at Point Barrow was determined using AFCEE screening criteria: 
implementability, project duration, effectiveness, and cost benefit. Representative technologies 
for the GRAs retained are presented and screened in Section 6.2.2. GRAs considered for 
remediation of the tundra at the Air Terminal Area (SS03) are presented in Table 6-4. No action, 
institutional controls and monitoring, and onsite treatment were retained for evaluation. 

6.2.2   Presentation of Technologies 

This section describes remedial technologies considered for use at the Point Barrow Radar 
Installation based on the retained GRAs. The selected technologies have all been effective in the 
Alaskan environment. The conditions present at Point Barrow, principally the arctic climate and 
remote location, exclude many technologies that could be considered for sites in a more 
temperate and accessible location. 

The remedial technologies under consideration for the contaminated tundra at the Air Terminal 
Area (SS03) are presented in this section by GRA as follows: 

No Action 

• No action 

Institutional Controls and Monitoring 

• Monitoring 
• Public education 
• Fencing 

Onsite Treatment 

• Enhanced bioremediation 
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All of the technologies presented above have been applied effectively at sites on the North Slope 
or elsewhere in Alaska. In addition to being effective in cold climates, they are well-suited to the 
short summer season (the only favorable time for outdoor remedial activities) and the remote 
location where there is little or no staffing for year-round operation and maintenance of remedial 
systems. Specifically, these remedial technologies are either short-term actions that can be 
completed in one season (approximately 100 days) with imported labor, or longer term actions 
that are self-sustaining and require minimal labor. 

All three of the retained remedial technologies involve bioremediation, which can be 
accomplished on the North Slope with psychrophilic (i.e., cold weather) microorganisms both 
indigenous and imported. Bioremediation has been documented on the North Slope and 
elsewhere in Alaska, but is subject to several limiting factors including: 

• availability of nutrients and oxygen; 
• short periods of thaw; and 
• percentage of fine-grained materials. 

Biodegradation can generally be estimated in terms of first order kinetics, where the only rate 
limiting factor is the biodegradation potential, which is a function of the factors listed above. With 
first order kinetics, a given target cleanup level will eventually be reached regardless of the initial 
concentration; however, as the gap between initial and target concentrations widens or rate 
limiting factors become more significant, the time necessary to reach the target increases 
exponentially because the function plots asymptotically with concentration. A more detailed 
discussion of the estimates of biodegradation is presented in Section 6.4. 

Descriptions of the technologies that have been retained are presented in the following 
subsections. 

6.2.2.1 No Action. No action is a required alternative of the NCP, the purpose of which 
is to provide a baseline for assessment of other alternatives. 

6.2.2.2 Institutional Controls and Monitoring. This technology involves no active 
treatment, but takes advantage of natural biodegradation that occurs in the arctic soil (Atlas 
1985). Natural bioremediation typically takes longer than enhanced bioremediation. The rate of 
biodegradation, especially in the North Slope region, is reduced because of short warm seasons 
and prolonged harsh winters. Public education and fencing off the affected area would constitute 
institutional controls and monitoring would include sampling and analysis of any associated 
surface water and soil/sediment. 

Institutional controls and monitoring are being evaluated for the petroleum-related contaminants 
in tundra. The case studies used to support biodegradation-based alternatives were used to 
estimate potential rates of passive bioremediation. 

6.2.2.3 Enhanced Bioremediation. The onsite treatment ERA retained is enhanced 
bioremediation. Enhanced bioremediation in this FS involves delivering water and nutrients to 
the contaminated soils in place to assist natural bioremediation.   Several organisms that can 
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utilize the carbon in petroleum are indigenous to the North Slope, including Bacillus cereus, 
Bacillus polymixa, Arthrobacter globiformis, and Alcaligenesporadoxus (Ratliff 1993). In addition, 
several strains of Pseudomonas bacteria (psychrophilic genera) decreased TPH concentration 
in tundra during the summer season in the Prudhoe Bay area (Jorgenson et al. 1992). A case 
study conducted at Point Thompson, Alaska, suggests that this approach is feasible for 
remediation of gravel pads if a cultured population of microbes is used (Liddell et al. 1991). The 
cultured population could be either indegenous or exotic. A treatability study will be necessary 
to determine how best to bioremediate the tundra at the Air Terminal Area (SS03). 

Variations in temperature affect the rate of biodegradation by bacteria. In the arctic environment, 
bacteria remain active enough to consume petroleum hydrocarbon molecules from June through 
August when temperatures are warmest. Successful biodegradation of petroleum hydrocarbon 
contaminants in soil by indigenous bacteria is possible at the ambient arctic summer 
temperatures (Evans, Elder, and Hoffman 1992). A study at Surfcote Pad in the Prudhoe Bay 
area (Evans, Elder, and Hoffman 1992) indicates that native microbial populations are capable 
of bioremediating diesel contaminated gravel at an appreciable rate during the short summer 
season. In the arctic environment at the depth of three feet microbial populations can effectively 
consume hydrocarbon products (Atlas 1985); however, the number and activity of bacteria 
decrease with depth because of lower temperatures and reduced levels of oxygen and nutrients. 

Enhanced bioremediation is being evaluated for tundra at the Air Terminal Area (SS03). Water 
and nutrients may be added intermittently based on the results of a treatability study. It is 
anticipated that this process will not generate runoff. Nonetheless, a wastewater discharge 
permit may be required for this process and precautions will be taken to contain any runoff that 
occurs. It is not expected that contaminants would be mobilized by this process, but any 
collected runoff would be analyzed to confirm this. Figure 6-2 is a process flow diagram of 
enhanced bioremediation. 

6.3       DEVELOPMENT OF REMEDIAL ALTERNATIVES 

6.3.1    Approach to Developing Remedial Alternatives 

The remedial technologies selected in Section 6.2.2 represent the GRAs retained in Section 6.2.1. 
In this section, the remedial technologies are developed into alternatives designed to address 
site-specific COCs. Alternatives developed in this section are evaluated in the detailed evaluation 
of remedial alternatives in Section 6.4. 

This section is organized by remedial alternative. The rationale for development is also included 
in this section. Remedial alternatives are summarized in Table 6-5 at the end of this section. The 
remedial alternatives for contaminated tundra at the Air Terminal Area (SS03) site are: 

• No Action 
• Institutional Controls and Monitoring 
• Enhanced Bioremediation 
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TABLE 6-5.  SUMMARY OF REMEDIAL ALTERNATIVES EVALUATED 

SITE MEDIA REMEDIAL ALTERNATIVES 

Air Terminal Area (SS03) Tundra No action 
Institutional controls and monitoring 
Enhanced bioremediation 

6.3.1.1 No Action. 

Rationale for Development. No action provides a baseline against which other alternatives are 
compared, and it is a required alternative according to the NCP. Natural attenuation of petroleum 
hydrocarbons may occur over a long period of time through biodegradation if microbial 
populations and conditions (e.g., water, oxygen, temperature, and nutrients) are present that 
facilitate aerobic biodegration. 

6.3.1.2 Institutional Controls and Monitoring. 

Rationale for Development. This limited action alternative is applicable to the site because the 
COCs do not pose a significant cancer risk or noncancer hazard. Natural attenuation of 
petroleum hydrocarbons may occur over a long period of time through passive biodegradation 
if microbial populations and conditions (e.g., water, oxygen, temperature, and nutrients) are 
present that facilitate aerobic biodegration. 

Institutional controls considered include public education and fencing off the affected area. 
Monitoring would be carried out every two years to ensure that contaminants are biodegrading 
and are not migrating offsite. 

6.3.1.3 Enhanced Bioremediation. 

Rationale for Development. This is an effective low maintenance method of reducing petroleum 
concentrations in tundra. Enhanced bioremediation is more aggressive than natural attenuation, 
yet can be designed to limit disturbance of the tundra and permafrost. 

Monitoring of the tundra will verify the progress of the bioremediation. 

6.4       DETAILED EVALUATION OF REMEDIAL ALTERNATIVES 

6.4.1    Approach 

The alternatives developed in Section 6.3 are evaluated in this section using the suggested 
criteria in the AFCEE guidance for remedial alternative evaluation. These five criteria are defined 
in Sections 6.4.1.1 through 6.4.1.5.   The detailed evaluation of alternatives.is conducted in 
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Section 6.4.2 and summarized in Section 6.4.3. The alternatives are evaluated with respect to 
the NCP's nine criteria in Section 6.4.4. The preferred alternative is presented in Section 6.4.5. 

6.4.1.1 Successful Application Of The Technology Under Site Conditions. This 
criterion requires the location and approximate date of the applications, the managing entity, and 
a presentation of successful applications of the given alternative under conditions similar to those 
found at the Point Barrow installation. Case studies conducted on the Alaskan North Slope are 
used to the extent possible. 

6.4.1.2 Total Project Cost. The total cost of performing the remedial alternative is 
estimated and divided into technology testing, capital, total labor, operating, environmental 
testing, closure, and indirect costs. 

For the purpose of this evaluation, the itemized cost elements are defined as follows: 

• Technology testing costs consist of pilot tests or treatability studies; 

Capital costs include equipment or materials purchased; 

. Total labor costs include the labor required for operating and maintaining the 
remedial action system, oversight, project management, design and development 
of planning documents; 

• Operating costs include costs other than labor associated with operating remedial 
systems (e.g., nutrients); 

Environmental testing costs are for sampling and analysis, including periodic 
monitoring, and monitoring associated with site closure; and 

• Closure costs related to reporting associated with site closure. 

6.4.1.3 Contaminant Reduction. The reduction in concentration of each COC may be 
projected for the medium and the site based on case-study derived efficiencies. This reduction, 
referred to as post-remedial concentration, is listed with the initial concentration and target 
cleanup level. Post-remedial concentration is a more useful measure of effectiveness than risk 
reduction for the remedial alternatives at the Air Terminal Area (SS03). 

None of the COCs present significant cancer risk or noncancer HQ. Risks or HQs, therefore, are 
not the indicators of successful remediation. Post-remedial concentration is applicable to target 
cleanup concentrations set by regulations and/or cleanup guidance. 

The concentrations presented in Section 6.4.3 are defined as follows: 

Initial Concentration. This is the maximum initial concentration of the COC detected. The 
average concentrations of sample results that exceed target cleanup levels are included in 
parenthesis. 
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Target Cleanup Level. This is the cleanup level specified for the given COC (the basis for which 
is presented in Table 6-1). 

Post Remedial Concentration. This is the estimated final concentration of the COC based on 
remedial efficiencies from case studies. References to these case studies can be found in 
Section 6.4.2.1, successful applications of alternatives. Specific estimated efficiencies used are 
presented below. The estimates are independent of time (over the short term, e.g., one year, 
biodegradation would be significantly less efficient than active remedial alternatives like 
excavation and offsite treatment). 

The following efficiencies are used for DRPH and GRPH: 

• Enhanced bioremediation - 94 percent 
• Institutional controls and monitoring and no action - 50 percent 

(Natural, unassisted bioremediation) 

The post-remedial concentration is estimated using the following formula (assuming no time 
constraints): 

Post-remedial Concentration = Initial Concentration x (1 - Remedial Efficiency) 

6.4.1.4 Project Duration. The estimated duration of each remedial alternative and 
associated project schedule is an important consideration because of the seasonal limitations 
on outdoor work and the lack of personnel to perform operation and maintenance activities in 
this remote location. The North Slope of Alaska is frozen and covered with snow and ice for the 
majority of the year, leaving a period of only approximately 100 days in the summer when the 
weather is favorable for outdoor work. Outdoor phases of remedial actions significantly longer 
than 100 days must be suspended until the following summer, causing a marked increase in 
duration because of the extended winter down time. In order to maximize efficiency, remedial 
alternatives were designed either to complete outdoor phases of remediation within this narrow 
time frame or extend over a longer term and require only minimal labor. 

Project durations are based on case studies from Alaska. The rates of biological degradation 
for enhanced bioremediation and naturally occurring bioremediation associated with institutional 
controls and monitoring are expressed as a first order decay function. The first-order decay 
function used to model this biological degradation is C = C0 e"w (C is final concentration, C0 is 
the initial concentration, e is the natural logarithm, k is a constant based on case studies, and 
t is time). 

The rate constant, k, is estimated based on related case studies. In general, the k-values 
presented reflect the lower end of the expected range of values. These values are then 
downwardly adjusted because of the arctic environment conditions. DRPH is used to estimate 
the constants for all of the petroleum hydrocarbons because it represents the higher 
concentration of COC at the Air Terminal Area (SS03) site. The concentration of DRPH, in other 
words, is assumed to be the controlling factor in determining the effectiveness of the remedial 
alternatives. The following constants and criteria were used for estimation of remedial rates: 
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DRPH Reduction 

No action and institutional controls and monitoring 
(Natural, unassisted bioremediation) 

k = 0.0025/day 
• 

The k-value for no action and institutional controls and monitoring is based on rate data from a 
control cell in an experiment to measure the effectiveness of enhanced bioremediation (Liddell 
et al. 1991). The case study k-value was decreased in an attempt to offset the bias that aeration 
of the control cell introduces. 

Enhanced bioremediation k = 0.008/day 

This rate is based on the rates found from observing a number of case studies. It represents the 
low end of the range of decay constants observed because many of the case studies took place 
under climatic conditions more favorable than those which exist at the Point Barrow radar 
installation. 

A comparison of the predicted degradation of DRPH using the three bioremedial alternatives 
being evaluated is illustrated in Figure 6-3 (no action and institutional controls and monitoring 
are both represented by natural unassisted bioremediation). 

The duration of onsite remedial activity and the total project duration are presented in 
Attachment B. These durations are defined as follows: 

• Duration of onsite remedial activity includes all onsite activities related to 
conducting the remedial action: sampling, operating remedial equipment, time 
required adding nutrients to soil, degradation, and mobilization and demobilization 
(this is a quantification of the relative duration estimate); and 

Total project duration includes the duration of onsite remedial activity, as well as 
time required for preparing planning documents, conducting permitting activities, 
and closure. 

6.4.1.5 Data Gaps. Data gaps include any environmental testing or treatability studies 
that must be done to determine the effectiveness of a given remedial alternative under site 
conditions. 

Alternatives are analyzed comparatively in Sections 6.4.3 and 6.4.4 based on the AFCEE criteria 
above, and the nine criteria in the NCP, respectively. The preferred remedial alternative is 
identified in Section 6.4.5. 

• 

• 
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6.4.2   Detailed Evaluation of Alternatives for the Air Terminal Area (SS03) 

This section presents a detailed evaluation of remedial alternatives for Air Terminal Area (SS03). 
Alternatives considered for the treatment of disturbed tundra at the Air Terminal Area (SS03) at 
Point Barrow are: 

• No action; 
• Institutional controls and monitoring; and 
• Enhanced bioremediation. 

6.4.2.1 Successful Applications of Alternatives 

No Action. As part of a study of in situ bioremediation of DRPH-contaminated gravel pads and 
soils near Prudhoe Bay, a control cell was left unassisted and untreated. This control cell 
represents, in essence, natural attenuation. Initial DRPH concentration was approximately 
1,900 mg/kg. After nine weeks the DRPH concentration had decreased to 1,200 mg/kg. This 
indicates a reduction of 37 percent in DRPH concentration in 63 days. In addition, a slight 
increase in the microbial population was noted (Liddell et al. 1991). The difference between a 
control cell and undisturbed gravel is that the control cell material is oxygenated as is placed in 
the cell. As a result, the rate and magnitude of reduction is probably greater than that for 
undisturbed soil or gravel. 

Institutional Controls and Monitoring. The bioremediation study noted above applies to this 
remedial alternative. 

Enhanced Bioremediation. Enhanced bioremediation has been successfully implemented in the 
arctic environment to treat petroleum hydrocarbon contamination on the North Slope. Studies 
at Point Thompson and Kuparuk oil fields in Alaska show that enhanced bioremediation is a 
successful and efficient method for remediating and reducing the concentration of petroleum 
hydrocarbons to a desired level within a relatively short time. The Point Thompson case study 
shows that 16,000 cubic yards of TPH contaminated gravel with an initial concentration of 2,000 
to 3,000 ppm was bioremediated to an average concentration of 285 ppm between July and 
September 1990 (Liddell et al. 1991). 

The estimated remedial action efficiency of enhanced bioremediation is 94 percent based on 
case studies done in Alaska and estimates of biodegradation kinetics. 

6.4.2.2 Project Costs. Table 6-6 is a summary of project costs for the remedial 
alternatives being considered for the Air Terminal Area (SS03). Detailed cost estimates for each 
remedial alternative are located in Attachment A. 

6.4.2.3 Contaminant Reduction. The degree to which the concentrations of COCs will 
meet target cleanup levels (proposed remediation goals) for each alternative is summarized in 
Table 6-7. This measure is presented as post-remedial concentration or the initial concentration 
multiplied by one minus the projected efficiency (initial concentration x (1-projected efficiency)). 

AK-RIFS\BARROW\4109661301\RIFS-6.FNL 6"23 1 9 FEBRUARY 1 996 



O 
w 

o 8 
H i^ o> CM 

CO 
o 

Z LLI m CO CO 
UJ 3 
CO _J 

w- CO 
t/J- 

00 

CO LU < t/> 
to CC > 
^■^ D_ 

< 
LU 
DC 
< 

o 
in 

o 
00 8 

LU        CO N- •* CO 

< 
Z 

>        1- 
^ CC CO 
fc UJO 

Cft co 
5» 

1^ 

2 
CC 
LU 
H 

%5\5 
ZQUl 
5 z CC 

DC <     z 
< 

LU 
X 

DC 

LU 

go 
o 

in 

S3 
CO 

X" 

o 
CM 
CO 

O 
Li. 

Q 
LU 

5 _l o in ^p 

£ <y» fc s 
3 Luö 

tfl w- 
_J 
< S2. 
> 
LU 

Z h- 

y Lu 
CO 5 H 

> 
LU Z 
> LU 

5 o 
Z 

o in in z «fl- 
00 

QC f=te in o 
LU 

^R w- s 
Li LU Ü 
< o 
_i 
< 
Q 
LU 

ea o in 

_l CC 
««• CM 

CO s 
2 £0 

R3 
« co" 

LU 
DC 

€»• «e- 

QC 
O u_ o 8 o 
CO _i v> s 
H ^ ►- w- 
co br co 
o o_ O t* 

< ü o O 
1- 
Ü 
LU 
-9 >- 

O & o «fl- § 
o O CD 

fe DC jJ z 
OL 9F= Z CO 
UL X LU 
O O H 

LU 
>- H 
DC 
< s LU 

3 

> 
13 
c 
CO 

c 
o 
13 

CO z CO n 
QC 
LU 2 CD 

E 
£ 
o 

to ■ 
CO < 

c 
o 
Ü 

LU 
_l 
ffl 

< 
Q 
LU 

5 
LU 
cc 

c 
o 
T5 
< 
o 

2   D) 
o -c 
e o 

t5   O 

m 
T3 o 
o 
C 
Cd 
c 
c z £ 5 LU 

CO o 
CO 
CO 

< 
LU 
CC 
< 
-I 
< z 
5 
CC 
LU 
I- 
oc 
< 
LU 
X 
H 
CC 
o 
LU 

z 
g 
5 
Q 
LU 
CC 
H z 

z 
o o 

z 
LU 

5 
Q. 
Q 
LU 

CO 
LU 

to 
LU 
_» 
CD 
< 

P
O

S
T
 R

E
M

E
D

IA
L 

C
O

N
C

E
N

T
R

A
T

IO
N

 
m

ax
im

um
/a

ve
ra

ge
* 

(m
g/

kg
) 

o 
in 
o_ 

o 
in 
in 

o 
CM 

O 
O 
CD 

o 
in 
o 

c5 
o 
in 
in" 

o 
CM 

O 
O 
CO 

o 
CM 

c5 
CO 
CO 

in 
CO 

o 

T
A

R
G

E
T
 C

LE
A

N
U

P
 

LE
V

E
LS

 
(m

g/
kg

) 

o 
o 
in 

O 
O 

o 
o 
in 

o 
o 
T— 

o 
o 
in 

o 
o 

IN
IT

IA
L 

C
O

N
C

E
N

T
R

A
T

IO
N

 
m

ax
im

um
/a

ve
ra

ge
* 

(m
g/

kg
) 

o 
o 

CM 
o 
o 
o_ 

O 
00 
in 
o 
o 
CM 

o 
o 

CM 

ö 
o 

o 
CO 
in 

o 
CM 

o 
o 

CM 

o 
o 
o_ 
T" 
Y— 

o 
CO 
in 
o 
o 
CM_ 

z 
< 
z 

z 
o 
Ü 

X 
0. 
cc 
Q 

X 
0- 
cc 
Ü 

X 

cc 
Q 

X 
D_ 
cc 
o 

X 
Q. 
cc 
a 

X 
a. 
CC 
O 

z 
o 
h- 
Ü 
< 
_1 
< 
Q 
LU 

LU 
CC c 

o 
C 
< 
o 
Z 

05 
c 
o 
c 
o 
2 
T3 
c 
CD 

CO 

O 
4-» c 
o 
Ü 
« 
c 
o 
S 
±f 
to c 

c 
o 
s 
T3 
a> 
E 
2 o 

CO 

■a 
CD 
Ü 
c 
CO 
£Z 

LU 

■a 
CD 
■a 
_3 
u 
c 

c 
CD 

CD 

CO 

ts 
CD 
4-J 
CD 
■a 

■ 
c 
o 
c 

CD > ffl 
a. 
C 
CO 
o 
o 
CD 
C3) 
U_ 
CO 

ffl ffl 
Ü 
X 
CD 

CO 

3 
CO ffl 

Q. 
E 
CO 
CO 

O) 
c 
'oi 
CO u 
CD 

■a 
CD 

3 
Ü 

CO 
Ü 

>< 
CD .> 
08 
& 
CD 
CO c o u 

c 
g 
To 
c 
CD 
Ü 
c 
o u 
CD 

2 
CD 

• 

AK-RIFS\BARROW\4109681301\RIFS-8.FNL 6-24 19 FEBRUARY 1996 



• 

6.4.2.4 Project Duration. A breakdown of the project durations for the remedial 
alternatives being considered for this site is shown in Table 6-8. Project durations are based on 
the assumption that, in the case of enhanced bioremediation, COC reduction to target levels will 
occur within four years of the start of the project or show through periodic monitoring a clear 
trend in that direction. This clear trend will justify site closure even if the target cleanup level has 
not been met. The target cleanup levels for DRPH and GRPH, again, are based on guidance and 
may be negotiable with ADEC. Case studies cited support this approach (see Figure 6-3). 

A similar approach is taken for institutional controls and monitoring. In this case, it is assumed 
that natural, unassisted biodegration of COCs will show a clear trend towards the target cleanup 
levels based on periodic sampling that will justify site closure within four years. Project duration 
for no action involves closure reporting only. Detailed project duration tables for each of the 
alternatives considered for this medium are located in Attachment B. 

6.4.2.5 Data Gaps. 

No Action. The data gap is the lack of information on the biodegradation potential. 

Institutional Controls and Monitoring. The data gap is the lack of information on the 
biodegradation potential. 

Enhanced Bioremediation. The data gap is the lack of information on the biodegradation 
potential. A treatability study will be necessary to determine the biodegradation potential of 
contaminants in this medium, and to determine the type and amounts of nutrient additions to 
enhance biodegradation. 

6.4.3   Summary of Detailed Evaluation of Remedial Alternatives 

Table 6-9 summarizes the remedial alternatives evaluated for the Air Terminal Area (SS03). Costs 
presented in this table are based on the detailed cost sheets in Appendix A. 

TABLE 6-8.     ESTIMATED    PROJECT    DURATION    FOR    REMEDIAL    ALTERNATIVES 
EVALUATED FOR THE OF AIR TERMINAL AREA (SS03) 

REMEDIAL ALTERNATIVE 

DURATION OF ONSITE 
REMEDIAL ACTIVITY 

(Days) 

TOTAL PROJECT 
DURATION 

(Days) 

No Action 0 30 

Institutional Controls and Monitoring 13 881 

Enhanced Bioremediation 30 988 
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• 

6.4.4   Summary of the Nine Criteria 

This section consists of an evaluation of the proposed alternatives, and will be analyzed 
according to the following nine criteria required in the NCP: 

• Overall protection of human health and the environment; 
• Compliance with ARARs; 
• Long-term effectiveness and permanence; 
• Reduction of toxicity, mobility, or volume through treatment; 
• Short-term effectiveness; 
• Implementability; 

Cost; 
• State acceptance (not evaluated at this time); and 
• Community acceptance (not evaluated at this time). 

State acceptance and community acceptance will be based on comments on the RI/FS report 
that will detail the proposed remedial alternative for the site. 

The evaluation of the nine criteria is presented in Table 6-10 for the Air Terminal Area (SS03) site. 
The following definitions of the nine criteria, taken from the EPA RI/FS Guidance Document and 
the NCP, were used. 

Overall Protection of Human Health and the Environment. This criterion addresses whether 
or not a remedy provides adequate protection and describes how risks posed through each 
pathway are eliminated, reduced, or controlled through treatment, engineering controls, or 
institutional controls. 

Compliance with ARARs. This criterion addresses whether or not a remedy will meet all of the 
applicable or relevant and appropriate requirements of federal and state environmental statutes 
and/or provide grounds for invoking a waiver. 

Long-Term Effectiveness and Permanence. This criterion refers to the ability of a remedy to 
maintain reliable protection of human health and the environment over time once cleanup goals 
have been met. 

Reduction of Toxicity, Mobility, or Volume Through Treatment. This criterion is the anticipated 
performance of the treatment technologies a remedy may employ (reflects the anticipated 
performance of treatment). 

Short-Term Effectiveness. This criterion addresses the period of time needed to achieve 
protection and any adverse impacts on human health and the environment that may be posed 
during the construction and implementation period until cleanup goals are achieved. 

Implementability. This criterion is the technical and administrative feasibility of a remedy, 
including the availability of materials and services needed to implement a particular option. 
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Cost. Cost includes estimated capital and operation and maintenance costs, and net present 
work costs. 

State Acceptance. State acceptance addresses the technical or administrative issues and 
concerns the support agency may have regarding each alternative. 

Community Acceptance. Community acceptance addresses the issues and concerns the public 
may have regarding each of the alternatives. 

6.4.5   Preferred Alternative 

The preferred alternative for the tundra at the Air Terminal Area (SS03) is enhanced 
bioremediation. Enhanced bioremediation can achieve the target cleanup levels for DRPH in less 
than four years assuming 100 summer days per year (see Figure 6-3). No action and institutional 
controls and monitoring can achieve target cleanup levels for DRPH in approximately ten years 
(see Figure 6-3), though the average site-wide DRPH concentration is expected to achieve target 
cleanup levels in a much shorter time period. There are only a few limited areas at the site where 
the DRPH and GRPH concentrations exceed ADEC guidance cleanup levels. The average site- 
wide concentrations will probably be less than target cleanup levels through natural 
bioremediation in approximately two years. Therefore, if the ADEC Non-UST soil cleanup levels 
can be negotiated upwards, the preferred alternative is no action because there is no other 
reason to take remedial action. If it is not possible to negotiate the Non-UST soil cleanup levels, 
the preferred alternative is enhanced bioremediation because it will meet the target cleanup levels 
for DRPH and GRPH in a more timely manner. Institutional controls and monitoring may be a 
negotiated compromise. 

Estimated cost for performing the preferred alternative is as follows: 

Enhanced bioremediation (SS03) $186,250 

If no action can be negotiated: 

No action (SS03) $   5,750 

6.5       SITING STUDY 

Siting of remedial equipment should not be a major concern at Point Barrow, since no large 
remedial units will be used. Enhanced bioremediation does not require a significant staging area. 
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• 

• 

ATTACHMENT A 
COST ESTIMATES 

Air Terminal Area (SS03) 

No Action 1 

Institutional Controls and Monitoring 2 

Enhanced Bioremediation 3 
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Alternative: 

• 
Site: 
Air Terminal Area (SS03) 

No Action 

Estimated Costs 
Medium: Tundra 
Total volume: 30,000 CY 
Project duration: 1 Month 
Discount rate: 5% * 

(30 days) 

Description Quantity Units Unit Cost 
Fixed 
Cost 

Annual 
Cost 

CAPITAL COSTS: 

Total Capital Cost over the 1 Month Project $0 $0 
OPERATING COSTS: 
Closure 1 Event $5,000.00 $5,000 

Total Operating Cost over the 1 Month Project $5,000 $0 
Total Direct Cost over the 1 Month Project $5,000 $0 

Procurement costs (0%) 

Overhead (10%) 
Contingency (5%) 

$0 
$500 
$250 

$0 
$0 
$0 

Total Administrative Cost over the 1 Year Project $750 $0 
NET PRESENT WORTH                                     $5,750 

* Estimated discount rate for calculating present value of future costs 
1 



Site: 
Air Terminal Area (SS03) 

Alternative:   Institutional Controls and Monitoring 

Estimated Costs 
Medium: Tundra 
Total volume: 30,000 CY 
Project duration: 29 Months (881  days) 
Discount rate: 5% * 

Description Quantity Units Unit Cost 
Fixed 
Cost 

Annual 
Cost 

CAPITAL COSTS: 
Planning Documents 

(Work plan, SAP, QAPjP, H&S) 

Misc. Equipment and Supplies 

2 

1 

Draft 

Amount 

$5,000.00 

$100.00 

$10,000 

$100 

Total Capital Cost over the 29 Month Project $10,100 $0 

OPERATING COSTS: 
Implement Institutional Controls 
Sampling (initial) 
Sampling (annual) 
Labor 
Per Diem 

Project Management 
Closure (Month 29) 
Travel for Sampling 

1 
1 
2 

240 
22 
36 

1 
4 

Event 
Event 
Event 
Hr 
Days 
Hr 

Report 
Trips 

$10,000.00 
$280.00 
$280.00 

$70.00 
$175.00 

$70.00 

$5,000.00 
$1,200.00 

$10,000 
$280 

$16,800 
$3,850 
$2,520 

$560 

$5,000 
$4,800 

Total Operating Cost over the 29 Month Project $33,450 $10,360 

Total Direct Cost over the 29 Month Project $43,550 $10,360 

Procurement costs (5%) 
Overhead (10%) 

Contingency (10%) 

$2,178 
$4,355 
$4,355 

$518 

$1,036 
$1,036 

Total Administrative Cost over the 29 Month Project $10,888 $2,590 

NET PRESENT WORTH                                  $63,968 

Estimated discount rate for calculating present value of future costs 



Alternative: 

• 
Site: 
Air Terminal Area (SS03) 

Enhanced Bioremediation 

Estimated Costs 
Medium: Tundra 
Total volume: 30,000 CY 
Project duration: 
Discount rate: 

33 Months 
5% * 

(988 days) 

Fixed Annual 
Description Quantity Units Unit Cost Cost Cost 

CAPITAL COSTS: 
Planning Documents (RD/RA) 3 Report $5,000.00 $15,000 

(Work plan, SAP, QAPjP, H&S) 
Develop Specifications 3 Report $5,000.00 $15,000 

(30%, 95%, 100%) 
Permitting (Air & Water) 2 Event $2,000.00 $4,000 
Treatability study 1 Study $7,500.00 $7,500 

Compressor 2 Month $2,000.00 $4,000 
Nutrients 12,000 Lb $1.00 $12,000 
Empty sand bags 143 Bag $0.47 $67 
Hose 1 Hose $50.00 $50 
Booms 5 Boom $24.53 $123 
Trash pump 2 Month $420.00 $840 
Personal H&S Expendibles 46 Day $10.00 $460 
Misc. Equipment and Supplies 1 Lump Sum $1,000.00 $1,000 

Total Capital Cost over the 33 Month Project $60,040 $0 
OPERATING COSTS: 

Mobilize/Demobilize 1 Event $30,000.00 $30,000 
Transport (Nutrients) 
Transport Equipment 
Labor 528 Hr $70.00 $36,960 
Per diem 50 Day $175.00 $8,750 
Sampling & Analysis (initial) 3 Sample $70.00 $210 
Sampling & Analysis (annual) 2 Event $210.00 $420 
Travel for Sampling 4 Trips $1,200.00 $4,800 
Project Management 79 Hr $70.00 $5,544 
Closure (Month 33) 1 Report $5,000.00 $5,000 

Total Operating Cost over the 33 Month Project $81,464 $10,220 

Total Direct Cost over the 33 Month Project $141,504 $10,220 

Procurement costs (5%) $7,075 $511 
Overhead (10%) $14,150 $1,022 

Contingency (10%) $14,150 $1,022 

Total Administrative Cost over the 33 Month Project $35,376 $2,555 

NET PRESENT WORTH $186,251 

* Estimated discount rate for calculating present value of future costs 



• 

ATTACHMENT B 
ESTIMATED DURATION 

Air Terminal Area (SS03) 

No Action 

Institutional Controls and Monitoring 

Enhanced Bioremediation 

1 

2 

3 
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Site: 
Air Terminal Area (SS03) 

Alternative: No Action 

Estimated Project Duration 

Start Date: Day 1 
Medium: Tundra 

Activity Duration 
Start 
Date 

End 
Date 

Develop Closure Report 

Secure Closure 

30 Days 

0 Days 

Day 1 

Day 30 

Day 30 

Day 30 

PROJECT DURATION 30 Days 



Alternative: Institutional Controls and Monitoring 

Estimated Project Duration 
Site: 
Air Terminal Area (SS03) Start Date: Day 1 

Medium: Tundra 
Start End 

Activity Duration Date Date 

Development of Planning Documents 60 Days Day 1 Day 60 

Implementation of Institutional Controls 60 Days Day 61 Day 120 

Mobilization 2 Days Day 121 Day 122 

Preliminary Sampling 3 Days Day 123 Day 125 

Demobilization 2 Days Day 126 Day 127 

End of First Year Sampling 3 Days Day 487 Day 489 

End of Second Year Sampling 3 Days Day 849 Day 851 

Development of Closure Report 30 Days Day 852 Day 881 

Secure Closure 0 Days Day 881 Day 881 

PROJECT DURATION 881 Days 



Site: 
Air Terminal Area (SS03) 

Alternative: Enhanced Bioremediation 

Estimated Project Duration 

Start Date: Day 1 
Media: Tundra 

Start End 
Activity Duration Date Date 
Perform Treatability Study 60 Days Day 1 Day 60 

Development of Planning Documents 90 Days Day 61 Day 150 

Development of Specifications 60 Days Day 61 Day 120 

Secure Permits 60 Days Day 151 Day 210 

Mobilization 7 Days Day 211 Day 217 

Preliminary Sampling 3 Days Day 218 Day 220 

Application of Nutrients and Water 7 Days Day 221 Day 227 

Demobilize 7 Days Day 228 Day 234 

End of First Year Sampling 3 Days Day 594 Day 596 

End of Second Year Sampling 3 Days Day 956 Day 958 

Develop Closure Report 30 Days Day 959 Day 988 

Secure Closure 0 Days Day 988 Day 988 

PROJECT DURATION 988 Days 
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UST OF ACRONYMS, ABBREVIATIONS, AND UNITS OF MEASUREMENT 

ADEC 

Air Force 

AFCEE 

AMSL 

ANILCA 

ARARs 

ATV 

BTEX 

CERCLA 

COC 

CT&E 

DEQPPM 

DOD 

DRO 

DRPH 

EPA 
ERA 

F&B 
FS 

FWPCA 

GC 
GC/MS 

GRA 

GRO 

GRPH 

HQ 
HVOC 

ICP 

IDW 

IRP 

MCL 

NCP 

NPL 

QAPjP 
QA 

QA/QC 

QC 

PCBs 

Alaska Department of Environmental Conservation 

United States Air Force 

Air Force Center for Environmental Excellence 

Above Mean Sea Level 

Alaska National Interest Lands Conservation Act of 1980 

Applicable or Relevant and Appropriate Requirements 

All-Terrain Vehicles 
Benzene, Toluene, Ethylbenzene, and Xylene 

Comprehensive Environmental Response, Compensation, 

and Liability Act of 1980 

Chemical of Concern 

Commercial Testing and Engineering, Inc. 

Defense Environmental Quality Program Policy Memorandum 

Department of Defense 

Diesel Range Organics 
Diesel Range Petroleum Hydrocarbons 

U.S. Environmental Protection Agency 

Ecological Risk Assessment 

Friedman & Bruya, Inc. 

Feasibility Study 
Federal Water Pollution Control Act 

Gas Chromatograph 
Gas Chromatography/Mass Spectrometry 

General Response Action 

Gasoline Range Organics 
Gasoline Range Petroleum Hydrocarbons 

Hazard Quotient 
Halogenated Volatile Organic Compound 

Inductively Coupled Plasma 

Investigation Derived Waste 

Installation Restoration Program 

Maximum Contaminant Level 

National Contingency Plan 

National Priority List 

Quality Assurance Project Plan 

Quality Assurance 
Quality Assurance/Quality Control 

Quality Control 

Polychlorinated Biphenyls 
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LIST OF ACRONYMS, ABBREVIATIONS, AND UNITS OF MEASUREMENT (CONTINUED) 

RAGS 

RBSLs 

RCRA 

Ri 
RI/FS 

RRPH 

SAP 

SARA 

SOPs 

SVOC 

TCLP 

TDS 

TOC 

TRV 
TSS 

UCL 

VOC 

Risk Assessment Guidance for Superfund 

Risk-Based Screening Levels 

Resource Conservation and Recovery Act 

Remedial Investigation 
Remedial Investigation/Feasibility Study 

Residual Range Petroleum Hydrocarbons 

Sampling and Analysis Plan 

Superfund Amendments and Reauthorization Act of 1986 

Standard Operating Procedures 

Semi-Volatile Organic Compound 

Toxicity Characteristic Leaching Procedure 

Total Dissolved Solids 

Total Organic Carbon 
Toxicity Reference Value 
Total Suspended Solids 
Upper Confidence Limit 

Volatile Organic Compound 

MEASUREMENTS 

ng/L 
mg/kg 

ppm 

micrograms per liter 
milligrams per kilogram 

parts per million 
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APPENDIX B 

PHOTOGRAPHS OF POINT BARROW 
RADAR INSTALLATION AND SITES 
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A view to the southeast of the Point Barrow radar installation. 
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A view to the southwest of a tundra pond in the Diesel Fuel Spill (SS01) area. The west end of 
module train B is located to the left in this photo. 
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A view to the west of the south side of module train B. The source of contaminants at the Diesel 
Fuel Spill (SS01) site is suspected to be from diesel spills in this area of the module train. 
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A view to the east of the west end of the Garage (SS02). 
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A view to the south of the Air Terminal Building at the Air Terminal Area (SS03) site. The hangar 
can be seen in the left side of the photo. 
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A view to the west of the east side of the hangar in the Air Terminal Area (SS03) site.   Nine 
samples were collected in the tundra and ponded areas located east of the hangar. 
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Ponded areas south of the hangar at the Air Terminal Area (SS03) site. 
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APPENDIX C 

COPY OF THE TASK DESCRIPTIONS AND STATEMENT OF WORK 
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sit« codas  pqt: D aep: D fob: 0 
pr/mipr data: FY7624-93-.Q8202 
type contrast: Y 

dtseriptlvi data: 

L0 
N 

too® HHSIVM JDI 0101 68® 90S XVi   S»:0I   C6/80/t0 
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ffi S^^ ?«"fc" ««•«"t Of Work 

0001   CUM0.1Sch       Siee5 '^^     ** 
acrn: M        Sle class: U 
ship to: u 

Jlicrtptlv« data: '        93DK31 

dStsd 16 MAR 93  AlTt5Ä?,nI ?f ^  (S0W> 
In accordance with At*££ Slal ba Ö8l1vtr8d contract Je iJI!  AJtachment #1 of the basic contract as Implemented by oaraoMnh D? 5 1: 
Statimtnt of Work dated ?{ EJE Sr*ph VI of th8 

shall bt accsptsd bv th. ?«KR 93> Ths dat& 
than 31 DEC 93   y   Gov®™m8nt not later 

0002   ciIN Dal Sch       «„ , 
acrn: AA S8e c1ass: U 
ship to: u 

descriptive data: 
93DEC31 

Litt (Attachment^n'oTtlt\l\\\ "2J1p«»«t« 
Implemented by paraoraih v? Jl !u contr*ct as Work,     y Paragraph VI of the Statement of 

S00@ H3SIYX J3I        OTOI 698 90S XVJ    9»!0T   C8/60/fr0 
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1993 March 16      $| 
s^&siHgsfg1   os-   wests 

STAGE  1 

*««   (ÖSW)   LINS SITES and CAPE IISBURNS AFf.   AK 

x-     sis-cxxyxxov or W©Jä 

MKorato P^SST™,   i^o^ISi™ of v
tha  Air Forea   Installation 

■JfcÄ« °n Ais fege® installation« T! P&St hagarttou^ want® disposal «JL „-„ 
the Nation^ Cont^g,^1^^0(^ ffr:;°

P ra?@dial &stis^ c^SeSS Stt" 
^aa health and weifara crth. .«i< h8ES sitsm whieh ?a« * thr«at to - 
though a R^diai lJ":tIJatSn"2JSg!- B™S« cbl.otiv. 4. «Kt^ 

uSS S"ion" and MCO«««»»tica. d?IU Jiii^ £feUdy  (RI/FS)   pree@ss ia "hieb 

2£L    r"eeraM««i«<l aetiaa may bgJ .S*!?™*' *lt«rnaeiv« rwwdiai aotio»® 8e 

PTOcses. **»•• c^afe foeus cu particular a@p®cea ef th® 

W«rk  (SoSrto'cSSiit^S5'«;«^* actlOR* äeseribad in this Statut o£ 
«ä Caps LiabWt ^ *2/FS *"*■■• *<= th. following ««m Daw LiL liUs 

Ba^er iBltmd AFS   (SM^M),   Sullen  *,<«   ,M   , 

OliktoJ« Point AFS   (P0W=2)„ y (LIZ-2J;   Wainwright AFS   (LI2-3);   aad 

Restoration Program ,iW  HaJ^o^iSL^VT1*1"'      a-   Installation 
provid«. raquiramanta for lSorS?orC fS ??'?^ia this "**•»•*« of Work 
formen ger prej@ot decuman^T that^n  £1äW

 *cftivi«« and applicable 
«2  th. Handbook datad May ll«  it »JSJJ^" T* * tte "«««ctSr.    Volvaa® I 
deeumsne i, rafarancad ij this «atSiJ? VS*-1" "P™* «or«.     This 
Jhe contractor i. r..ponti3t fS^S^SJ        ^ as tha H«*^^. 
tärJrtTi«',iladl,lB" aa* "«SnStiSTSS ^r18^ «* undemanding of «tart of ffiBid «eeivietas      Th« !?« n" thafe a«««ct tMg task ©risr ta ?>,• 

addressing ehe o* tla. sit„ ^'c^ JJj^f1«-« " P^—  «nd «port.        * 

the probet 1..*«,  .ill a
,SSaB

fcSi ^  (2J  «»traetor p.s.ona.1.   including 
"••ting .hall b@ two   (2J   a»heu?^wSS.iJ  i"*?108? a£ S^Bd^«"^B.  AK     S 
c©©rdinae@d by th®    x» . Wo^*days  in durMtien. All maociags ahall b@ 

1.1.4     fpeeial   H©tif£eafeia«a        m. — 
rapora to th« TPH.  or da.tgnaeiT   vil° k.i     h ^entraeter  shall   iiaawdiaealy 
during thi«  iav..eig«tion SlS IDS iSitS0"*'  fßY date °* rgsulfeg ff«««t«d 
Feilo^xng this tiUpHoM aociScSlo^i^?,.!* issBiM« hwlth rirt!    ^ 

n'  a ^ittan noeica shall b@ pr@parmä and 

i, HHSIVU d3I 0T0I   68®  902  IVd 0»*.0I       CS/80/frO 
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delivered within three   (3)  dlv.       TW 
cocumentation   (sequence  lfi,   pJJ;  6™J« notification shall include  supporting 

1.2      froj.«    «oeplBff    Bocuaants 

The   purpose   Of   til*   OrOT^fl- 
define pro^ot activities pr"?1?! tnTT^f  ia t0 ci"rly *nd =°=Pr»h.n«iV8iy 
contractor .hall pr.pare .£ «h^it 5- ?S}atlon °f field Work'     ^ 
«or thi.  task prior t0 tha ini^tian !f !llo^n° Pro^ct *=«P±ng document* 
analyeee. vitiation of a«y fi8id activities or laboratory 

*ft.r th.\..ul^^anorSrTc™,4y9i'*      Provid8  wichin   '•»   («)    day, 
* detailed task plan for thr^^u®! *8n9r"«d netw«^ «»alyai« whichis 

appropriately th« percentage 0J SSfc ISLSf*! ? luitable -eal« to indicata 
date curing th« period of t", !,?!!    »c*»duX«d for completion by any given 
«hall show both „rial .^^^.4^,   »■ ****** anemia* <S£S?, 
flJ^0*^  *■* Sh*U *hcw ««IV aid iSa^S«""^*9 t0,a dali™***l« Product float.     Tha  network analy,la   (GäOTTI   t^i? ^    "Üd e^P1*"0* dat.* with        - 
(sequence  3,   para 6<1)< iwwm   shall be updated and submitted quarterly 

1.2.2    Vtosk Plan,    ^M«  c* 
(including a brief summary of th«6^ WU1  diacu«  tha overall  abroach,       ' 
Objective*),   major taX7.cop8    tSSE.**1 5lt# M°ä81 ißd Dafe& Äiity 
tha «xeraaa  reaocen««* of the ^w r ini^?:  *ftd m**or d«**i°n pointa.     bu.  eo 
•hall include a detailed PS ?or JiS.S''" **d CAp' Li**«rn.,   tha contractor 
field activities.     Follow the f^r.^S12Vl!t,lt'W t0 COH,pi8tft **» ""5 
In preparing tha Work Plan, use Sevi«!!      *** in "•eei« 1 °* tha Handbook. 
during th»  litarature search and «S?        r8P®*t* and tha information gathered 
site».     Raavaluat. tha r.eeL««!^    "^1^ alon* vifeh ««Pwianea at aSillT 
developed during previous^^Tu^ «fÄ^ ^ ^™* 

quality'aa.uran^fptal  Spt^®** /^   (S**''      «» s™  consist«   of   a 
daacribing how project aSivitS t±li*if SaB*lin* p1*»  ^SP).     Prepare* SAp 
in .action I of th. Handbook.    SeSiL« •cee^ii»^d in tha format specified 
concurrenc» prior to the »tart n?e°fp?ras® review comments and obtain T?M 

of f.eld activities   (sequence 4,   para €.1). 
1.2.4 Haalta  «ad  Safetiv   -at 

Safety Plan vithia ,iffhc   !8)  weeks aLlTJ * .   provide  a  written   H.alth   aad 
contractor shall comply with vsl?    n£tl    -5? i"u*nca of an order.     The 
«faty regulation« recardinc the 4«f^^* *'   *tÄCa'  &ad loc*i haalth and 
designating tha appropriate UvIifS ^ Woe? 'ffcrt'    Uee EpA guidalinas  for 
The Health and Safety Plan snail proviSf^8^1^ n"d*d *fe the 8^ .it... 
protection concaiaad in the «anual^ni?!!^ J"« P»«»etioa than tha 
for Employee» Bngaffad in FielT^ti^i»i!d. H**lth and s***& R««I«iriiaants 
safety and Health Manual for Haa*^! «•"*»*•<* »«1 and the  -Occupational 
29 CFR 1310.     coordinate the «.attendW!f!rSitf8 Activities-  dated 1S85 and 
regulatory agencies prior to 8ubm7^^    Safety plan directly with applicable 
certify to AFCEE/2SR that th. ™£«  t«*«»/»».     The contractor JhSl 
^nd Safety  Plan with each ^10^^*1^ *«««"* th» ««rdinated SSSth 
the tla« eacb «npioyee «naagei H ft8?d

&       1^?°nt"C,:W'8 -»»Pioyeee prior to 
c.eid aetivitiaa   (sequence 4, "para 6.1). 

1.2.5 Coaamaity Reiatioa«   BT 
Community Relations Pien  (CRP)   far ZH*^ J^a   confcractor shall  prepare   a 
outlining the .pacific public coSuniLtSn«lö%S,i,:M Aad C*ps LiibuSf ATS 
ueed in coordination with remediaT^ita fS? ,!!!? involvement techniques to be 
Follow th« guidaaea contained in  -r~   ac£ivifei««   (sequence 4,  para 6.1). 
Handbook-,   office of SolidÄaS ^S^? Rftlatioaa 1» SuperfunT a    " 

and Emergency Reaponsa  (OSHER)   Directive 
DEW$COPOJ»C 

ft» 
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i-  to  LfoL'£. SufV* loe^ "^Srl^ihfS*" "* WWi.h public 
ehay hav« th. «!JS    G °f a »««ting,  worSH*    7tM V^P®®® of  th««« aoteleis 

document:® pUa«d 1^?! ? fWia inforaatioTLä "!lllwd £Q
 «*OHR tun 

a-wi.tt.» and to di8tei^t, eo feh|| 

iAcaracurg »arch i« *.« ,.-«_, ^rr? 
Dgwscemaoe 

800® HHSIVM JDI        0TOT 688 90g XVd   SfSOl" E8/60/t0 
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Pl4c«*ant,  u.aof SKta/PSelfi0 **«S«n£^      P^»ic*l- ««tings Ä 
"•Id in^BtJLtLr PSBic&1 ^«hniqST ^5    !*" CORC8s*i»(r boring °h 

o« coat4nin»ti0S7Ü SitS*1'    »• «RU1 «£il^!|? °\a*"iy c°±l««t«l 

e«Bpi«Kity «MI d.fc.n   *« 1? »=Q<Sal ars8 _iv_    4     *„*? cont««i»*at;s.    Th« 

~<       »roj.ot   o.liv.rab!.. 

8p«cifiC4t±on. not«d £?    a •"eti°n l ind 4 ««- J? tha r9*«i*«m«neB of it-» 

P*«g   OQeute«Bta. 

.-—«.»~.„r- — - - *_ in ._ x - th> ^ 
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**.       d°    ^^^^-ä^-Säifi^UJlÄa  (para 1  2  n 

^«^••"?S^ «**""  notification   of 
talaphon. notification  (••qw„2 is    ^rH??"^ WiCMö 6hr"   (3]   <**« •« 

Ferea   (s®qu®nc® gp  pjEra 6ilJ    A^J?        ^ *6 a®@tinga coordinate by ehS A^ 

<»  Ä"r^u.UT^ ft*. 
1.4.5     Woveletttr.     pp»n««.M      ^ --* 

Pr»«"t> the «atu. of th. iSS8^ :S"JC & *««-*lY n.w«l.tt« which 
Preparing aa cueUa@ M«ultl5 2o?;!BiJ

,
hl

Pro?f«a-    ™*» wi" ±««lud« 

agr».4 to ^ tha me.    A«S r^SSJ^i*^ ***»tad and dl.trttut.dTr 

1*4,0$    raeis  iiiitg, 

« «paciflad by th. baS@?    J*. Slj!8y c«««ai&Y conearna ragttdiag «it«. 
Print and diatrlbuta tha faet 8wJ ^ *9rMd to ** «» baaa «d ran! 
««^ of  two   (25   fast rttat. ÄaS^^«*,^ * ^ «K.     MiJa 

AeleV ?tS5fe2,&g|     VOfcdLCMH T 

? *{"te Rofe@bb°* which feeu.a« en thT^lT?,   wi£h  P*»»»»ph  1.3.S.3,   dav^lop 

5^« aad THI  (S^qutne^ no.  9). lay°Ue ot tte netabesk for raviaw by tha 

1.4.9  M&lliss ?.£ae  T_ 
eoordiaator aad paraoraph 1 3 ? !C?rJ*rc- wiEh £ha b^" Commmity RaiatiQaa quartSffiy b^i,   (S^@n^ J^-JjJ»  "P*t. th. ^iatiag «allSTSS «^ 

««^J^^ia^ia^^ CeaMaity Rfilafe4sM 
IT P**P&ir® pr«.«atÄtion quality apa. 

D«r Lin.  sit.. ^ cap@ Ug lB. rH. 

txx.    B«. «uW@«    a. ^^ wiU| 

BSWSCO^.TOC 
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AFC2E/ESRÜ i4,1 

8001 lan.^ circi« DR STS 2 
Brooks API TX 78235-532H 
(210)   53C-S243 32S 

DSN 240-5243 
(210)   S38-902S FAX 
D«J 240-9021 

5.2   R.Bteraeioa    T««a    c&laf 

SjlJ^y M- Pail« 
8001 laur circl» DR STE 2 
Brook* AFB « 78235-5328 
(210)   53S-5243 * 

DfiN 240-5243 
(210)   536-9021 PAX 
0*N 240-902« 

5-3   1..*    polatt    of    Coatmot     (?ecj 

Mr.  Jim Wolf« 
11 C20S/DBVR 
2J88S Sacend 5fer«at 
Ei»andor£ ATI AX 99SDS  AÄn« 
(907)   552-4532      3950S"U^ 

OSN 317-552-4532 
<JJ7>   552-1533  PAX 

OSN 317-552-1533 

«.*  »«Ill«     A«aiara     c«.M1Wo, 

K«.  Wanda Wolf 
11 CSOfi/DEVR 
21885 Second Streafc 
aittandorf APS AK QOIAC ...... 
(»07) 552-4532   "505-4«0 

DSK 317-552-4532 
($07) 552-1533 FAX 
OSN 317-552-1133 

oswscomooc 
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?&m 1 Of 

V2o        OaliT«*ai»UB 

SrSSI«™"1^?-1 *"V  USt@d ia *""*■"«  1  to the basic eoatriet apB 

(Ss 

! 22E?3SS AMM»X0) 4 (was ?usai 
< (Ml 
4 (»91 
4 «jaw. 1%, »urn 

1®   JW5S. ami 
| CMMtHTHU 
3 {FACT fHSSEBI 
3 (PUU.K sm?essi 
i n JSQüO W3f®^a> 
J ouxLQu um 
j (turn 

1.2       Ea@®»^@do 

I.i.t.la 
i.S.A.Si 
X.l.1.4« 
X.I.4.l<i 
i.t.1.4« 
X.l.t.l 
M.4.3 
X.l.4.4 
8.1.4.S 
X.i.«.* 
X.i.4.7 
t.i.i.i 
X.i.l.l 
1.1,4.IB 

SSll 

SI; 
Sg 
ma 

lttlftn 

se&ssifs 
sesam 

3§»S§a « 

iwus 
18JIJ03 

SWStKSt 

h 
% 
§ 

T 

Sutait Quartariy Th«r«a««r. 

be 
«3©pias>P 

32l DlS fa* *J2«L^ adV4mce «W °* th« first draft,  «.eond draft,   aad 

•toll b. .ubStiiTwithS ä*i;   ,Sf       wTW-    Ä8 s@eead *»* fiaai "port. D. «unsxsaa within tteas  (3) *mka of rmsrsipfe of consumes from t&a TSM. 

copi«8 iiu. thu ortcSS%2SM ! ce^M><  ««a on. final rapert  (3S bound 

Foret cQ^nts  into tha^LmS SS^L J^i*** rtgUirfld"     »ootpontt« Air 
TIM.  sutsDly tha TM with .« -2 aad finai ^®fs«^s «• ap®sifi®d by th@ 

of tafapiaaTaÄ^Sa^^^ do^n^,        ima ttoe   („  daya 
l«ge@0 ^*ö ac zm Qis®ccion of th® TPM„    hmwm a aiasifflt^ of 100 

#e Pr©^id@ within on® (12 w«@k og task/ms^&iag caspi®ti©So 

«ddr«..«, ea the «LtiaTÜilinS UstT    PrSdUC& te on"hm@ P®»®^1 ^^ 

th, A?CEE ™^^^L£ä£ Sa^^üti^ä^? •*»«« «pit- to 
ae«peMo@ prior to pr^tration of^aLr^Uw^^^^ ^ 

he    Prwidi) p©star»sis© map, 

DSw$cero.sos 

H3SIVH dOl 
0101   6Si  90i  XW CS'OT        S8/60/»0 
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AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT 

m PAGE 1 OF 

IOC INSTRUMENT I0 NO. (PUN) 

F33615 -90-D-4010 

| 3.      SPUN 

'    002201 

!«.    EFFECTIVE OATE REQUISITION/PURCHASE REQUEST 
PROJECT NO. 

FY7624-93-08305 

«.    BCC/DMS RATING 

7.   .SSUEDBV CODE       FQ2 8 2 6 

DEPARTMENT OF THE AIR FORCE 
AIR FORCE MATERIEL COMMAND 
HUMAN SYSTEMS CENTER/PK 
8005   9TH   STREET 
BROOKS   AFB  TX  78235-5353 

Buyer:   EDWIN CUSTODIO/HSC-PKVBA 
fone:   (210) 536-4493  

8.    ADMINISTERED BY (IF OTHER THAN BLOCK 71 

DCMAO,   BALTIMORE 
200 TOWNSONTOWN BLVD., 
TOWNSON MD   21204-5299 

CODE     S2404A 

WEST 

Buye 
Pr/or 

O./CC 
'Kl Aft 

ONTRACTOR 
\. /NAME ANDAOORESS 
V  ICF TECHNOLOGY 

9330   LEE  HIGHWAY 
FAIRFAX VA 22031-1207 
COUNTY;  FAIRFAX 
PHONE:    (703)    934-3000 

COOE 6914 8 FACILrTY CODE 

MAIL DATE 

JUNV: 199? 

IF T FOR 
MULTIPLE 
FACILITIES 
SEE SECT — 

MAILING  ADDRESS; 
ICF  TECHNOLOGY,    INC 
ATTN:       7YNTHIA  L.   FALCE 
FOUR  GATEWAY   CENTER   12TH   FLOOR 
PTTTSBTTEfiW    P»    1

C
 ? 7 ?.  

10.   SECURITY CLAS 

11.   DISCOUNT FOR PROMPT PAYMENT 

1 
ST 

2 
ND 

.3 
;RD 

DAYS 

DAYS 

0AY8 

D 
NET A 

Y 
9 

OTHER 
IF 
V 

SEE 
SECTf 

'12.   PURCHASE OFFICE POINT OF CONTACT 

i      MVK/MfiV/MW  
13. THIS BLOCK APPLIES ONLY TO AMENDMENTS OF SOUTCtTATIONS 

Q~  □—    D — 
iW . mumofwunaonwiDOWHTTOKiirrfWDiT n^M • TOTW DOUm IMIimVKIIBIIUI «l«»l« « cnworvcuicfTiiiiw 

14.    THIS BLOCK APPUES ONLY TO MODIFICATION OF CONTRACTS 

THIS CHANGE IS ISSUED PURSUANT TO a   
THE CHANGES SET FORTH HEREIN ARE MADE TO THE ABOVED NUMBERED CONTRACT/ORDER. 

□   THE ABOVE NUMBERED CONTRACT IS MOOIRED TO REFLECT THE ADMINISTRATIVE CHANGES (SUCH AS CHANGES IN PAYING OFFICE. APPROPRIATION 
OAT A. ETC.) SET FORTH HEREIN. 

l_l   THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF   
IT MOOIFIES THE ABOVE NUMBERED CONTRACT AS SET FORTH HEREIN. 

__ THIS MODIFICATION is ISSUED PURSUANT TO^—^- 52.243  3,   Change 3 

1S.    CONTRACT ADMINISTRATION DATA 

Time and Materials or Labor Hours 
 (Aug 1987)  

A.   KINO 
'OF MOO 

c 

B.    MOO ABST 
RECIPIENT ADP PT 

OATE OF SIGNATURE 
MODIFICATION 

CHANGE IN CONTRACT AMOUNT 
INCREASE (♦!   DECREASE!-) 

LOSING PO/CAO 
ON TRANSFER 

GAINING PO/CAO 
ON TRANSFER 

SVC/AGENCY 
USE 

ENTER ANY APPLICABLE CHANGES 

PAY      .   EF-ECTTVEDATE       °' «""*«* 
CODE     B        OF AWARD ())TYre  (2)K|N0 

TYFE 
■CONTR 

p    SURV 
CRTT 

SPL CONTR 
PROVISIONS 

G. PAYING OFC    H. OATE SIGNED 
COOE 

I.   SECURITY 

(1)CLAS  (2) 0ATEOFD02S4 

17.     REMARKS   lExemat — provided hf—t. mä ifmm mnd atmHuonm at th» contmct m» hmrwiotorm ettmngmd. nmmm uneltmngmd mnd in hiH torem mnd 

•*«*>   SUBJ:      INCREASE   IN   CEILING  AMOUNT 
PROJECT  OFFICER:   MICHAEL  F.   MCGHEE,   AFCEE/ESR,    8001 INNER  CIRCLE,   SUITE  2, 
FINANCE   OFFICE:(SC1010)    DFAS-COLUMBUS   CENTER BROOKS  AFB,   T* 

ATTN:      INDEPENDANCE 78235-5328 
P.O.   BOX   182362,        COLUMBUS   OHIO   43218-2362   

~*  BY 

18.          CONTRACTORA3FFERORB NOT REQUIRED 

[X""l   TO SIGN THIS DOCUMENT  |        | 

CONTRACTOR/OFFEROR IS REQUIRED TO SIGN THIS DOCUMENT AND RETURN 
 COPIES TO ISSUING OFFICE   

CONTRACTOftOFFEROR    (Sionmuwit l mtthamd t» »ignt 22. UNITE 

BY 

JESOFi 

20.  NAME AND TITLE OF SIGNER (Typ* m —-» 

A  (SionMun at CoMmctna Otter) 

121.       DATE SIGNED 123L  NAMEOF 

J ______!__________ 

NO OFFICER (TrP*1J**) 24.  OATESK1NED 

f3 JU- \(o 
AFMC FORM 702, JUL 92 REPLACES AFSC FORM 70Z AUG 84 WHICH IS OBSOLETE 
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,. Pursuant to the »Chan,«». Clause of Section I of the basic contract. The 
cetnn, amount for the order u increased by $99.986. from «|S. 8hs 
$399,841. The performance period remains tne same, JI U^  JJ, 

this change. 

2. As a result of paragraph 1 above, said order is more specifically modified 

as follows: 

a. 5FTTT0W A - r,m ;;;; - peNTE amount 1n BlocK 20 (Cover Page)  Is 
increased by $99,986.  from $299,855.  to $399,841. 

b. cFrTTnWR-SMDDl«p«  anHSprvices - Establish Special  ACRN XA. 

Quantity     Unit Price 
c  ,,«/<:flr«irp5 Purch Unit  Total Ueq Amt Item No     S'JDPl ^/Service? 

N 
0001    CLIN Change       sec class: U N 

noun: SAMPLING, ANALYSIS, AND DATA 
acrn: XA    nsn: N 
site codes  pqa: D acp: D fob: D 
type contract: Y 

N 
N 0002    CLIN Change       sec class: U 

noun: SUPPORT 
acrn: XA    nsn: N 
site codes  pqa: D acp: D fob: D 
type contract: Y 

r  SECTION r - rwrintlor'^"^"™* statement - The SOW for thls order 

(DEW) Line Sites and Cape Llsburne AFS, AK" dated 16 MAR 93. 

d.  cfrTTnMr-.imnl,oc<;f.HoH„1PData - is modified to Include ACRN AB 

and Special ACRN XA. 
Delivery Schedule 

Item No   Supplies Schedule Data              Quwtlty        Date 

0001   CLIN Del Sen Change     sec class: U 
acrn: XA 1 93DEC31 
ship to: U 
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0002 CLIN Del Sch Change 
acrn:  XA 
ship to: U 

sec class: U 

93DEC31 

e.    SECTION G.  - Accounting Clarification Data - is amended as set forth 
below: 

Appropriat1on/Lmt Subhead/CPN Recip DODAAD Obligation 
ACRN    Acct Class Data     s.mnlpmental  Accounting Clarification Amount 

AB      ACCOUNT ESTABLISH «.,-„«« 
UNCLASSIFIED      5733400 n "4400 

303 7434 434419 000007  53440 000000 674400 
pr/m1pr data: 

FY7624-93-08305 

$99,986.00 

XA  SPECIAL ACRN ESTABLISH 
UNCLASSIFIED 

descriptive data: , j  _ . ., 
Special ACRN XA funds CLINs 0001 and 0002 and includes the following: 

ACRN AA: $299,855. 
AB: S 99.986. 
TOTAL $399,841. 

Finance Officer: Pay Funds in Alphabetical Order. 

3. This supplemental agreement constitutes full settlement of any claims of 
the contractor under the contract, including the clause entitled. Changes , 
arising out of or in connection with the changes effected hereby. 
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S 

OTHEfl 
IF 
■V 

SEE 
■3ECT-E' 

112.   PURCHASE OFFICE POINT OF CONTACT 

!  MVY/M6V/MVY  

•~ D—    D — 
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1. Pursuant to the "Changes" Clause of Section I of the basic contract. The 
ceiling amount for the order is increased by $2,899,511.00 from $399,841.00 to 
$3,299,352.00. The performance period is changed to 94 Feb 15, as a result of 
this change. 

2. As a result of paragraph 1 above, said order is more specifically modified 
as follows: 

a. SECTION A Cover page - The NTE amount in Block 20 (Cover Page) is 
increased by $2,899,511.00 from $399,841.00 to $3,299,352.00. 

b. SECTION B - Supplies and Services ---Establish Special ACRN XA. 

Quantity     Unit Price 
Item No  Supplies/Services     "'-' Purch Unit  Total Item Amount 

0001 CLIN Change       sec class: U N 
N 

noun: SAMPLING, ANALYSIS AND DATA 
acrn: XA   nsn: N 
site codes  pqa: D acp: D fob: D 
type contract: Y 

0002 CLIN Change       sec class: U N 
N 

noun: SUPPORT 
acrn: XA   nsn: N 
site codes  pqa: D acp: D fob: D 
type contract: Y 

0004    CLIN Establish     sec class: U 1        N 
L0       N 

noun:   CHEMICAL ANALYSES 
acrn:  XA nsn: N 
site  codes      pqa: D    acp: D    fob:  D 
pr/mirp Data:  FY7624-93-08353 
type contract: Y 

c.    SECTION C - DescriPtion/Snecs/Work Statement - The SOW for this 
order entitled,   "Installation Restoration Program Remedial 
Investigation/Feasibility Study, Stage 1,  Distant Early Warning (DEW)  Line 
Sites and Cape  Lisburne AFS, AK", dated 6 JUL 93 is attached hereto as 
Attachment #1   to this modification. 
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d.    ^FCTION F - S.innliPS Schedule Data    is modified to include ACRN AB 
and Special  ACRN XA. DelWery Sche(jule 

Item No        Supplies Schedule Data Quantity Date 

0001 CLIN Del  Sen Change sec class:  U 

'     95JANH 

• 

0002   CLIN Del Sen Change 
acrn: XA 
ship to: U 

sec class: U 

95JAN01 

0004    CLIN Del Sen Establish 
acrn: XA 
ship to: U 

sec class: U 

95JAN01 

<;FCTTON G - Arrntintinn Classification Data - is amended as set forth 

below: 

Appropriation/Lmt Subhead/CPN Recip D0DAAD      Obligation 
ACRN    Arrt Class  data      Sunnlemental  Accounting Classification Amount 

AB      ACCOUNT CHANGE ..   0Q 
UNCLASSIFIED      5733400 n $2,899,511.00+ 

303 7434 434419 000007  53440 000000 674400 
pr/mipr data: 

XA      SPECIAL ACRN CHANGE 
UNCLASSIFIED 

descriptive data: _, ,    ,   .      .. 
Special  ACRN XA funds CLINs 0001,  0002 and 0004 and includes  the 
following: 

ACRN AA:  $    299,855.00 
AB:  $      99,986.00    (MOD 0022-01) 

M.Bqq.Sn.OO    (MOO 0022-02) 
TOTAL    $3,299,352.00 

FINANCE OFFICER:    Pay funds in alphabetical order. 

3 This supplemental agreement constitutes full settlement of any claims of 
the contractor under the contract, including the clause entitled, "Changes , 
arising out of or in connecting with the changes effected hereto. 
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1993   JUL  6 

STATEMENT     OF     WORK 
INSTALLATION RESTORATION  PROGRAM 

REMEDIAL   INVESTIGATION/FEASIBILITY   STUDY 

STAGE  1 

DISTANT EARLY WARNING (DEW) LINE SITES and CAPE LISBURNE AFS, AK 

I.   DESCRIPTION OF WORK 

1.1 Scop« 

1.1.1  Background.  The objective of the Air Force Installation 
Restoration Program (IRP) is to assess past hazardous waste disposal and spill 
sites on Air Force installations and develop remedial actions consistent with 
the National Contingency Plan (NCP) for those sites which pose a threat to 
human health and welfare or the environment.  This objective is achieved 
through a Remedial Investigation Feasibility Study :RI/FS) process in which 
zonclusions and recommendations drawn rrom accurate and validated data are 
used to structure and guide subsequent activities. 

The RI/FS process includes scoping to define data requirements and objectives, 
a remedial investigation to characterize sites for a baseline risk assessment, 
and a feasibility study to define and evaluate alternative remedial actions so 
that a recommended action may be selected.  Each of these steps of the RI/FS 
process can be conducted in stages that focus on particular aspects of the 
process. 

The contractor shall accomplish the actions described in this Statement of 
Work (SOW) to complete the RI/FS process at the following seven Dew Line Sites 
and Cape Lisburne: 

Barter Island AFS (BAR-M); Bullen Point AFS (POW-3); Point Lonely AFS (POW-1); 
Point Barrow AFS (POW-M); Point Lay AFS (LIZ-2) ; Wainwright AFS (LIZ-3); and 
Oliktok Point AFS (POW-2). 

1.1.2  Requirements for Project Activities.   The Installation 
Restoration Program (IRP) Handbook referenced in this Statement of Work 
provides requirements for laboratory and field activities and applicable 
formats for project documents that shall be used by the contractor.  Volume 1 
of the Handbook dated May 1992 is provided under separate cover.  This 
document is referenced in this Statement of Work as the Handbook. 
The contractor is responsible for the thorough knowledge and understanding of 
the previous findings and recommendations that affect this task prior to the 
start of field activities.  The documents involved include but are not limited 
to the IRP Phase I Records Search, and the IRP Phase II plans and reports 
addressing the Dew Line Sites and Cape Lisburne. 

1.1.3 Meeting».  A maximum of two (2) contractor personnel, including 
the project leader, shall attend four (4) eight (8) meetings at Elmendorf AFB, 
AK.  Each meeting shall be two (2) 8-hour workdays in duration. All meetings 
shall be coordinated by the Restoration Team Chief (RTC) . 

1.1.4 Special Notification».  The contractor shall immediately 
report to the RTC, or designate, via telephone, any data or results generated 
during this investigation which may indicate an imminent health risk. 
Following this telephone notification, a written notice shall be prepared and 

DEW LINES SOW/MOD I 
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delivered within three (3) days.  This notification shall include supporting 
documentation (sequence 16, para 6.1) 

1.2  Project  scoping Documenta 

The purpose of the project scoping documents is to clearly and comprehensively 
define project activities prior to the initiation of field work.  The 
contractor shall prepare and submit the following project scoping documents 
for this task prior to the initiation of any field activities or laboratory 

analyses. 

1.2.1  Engineering Network Analysis.  Provide within ten (10) days 
after the issuance of an order a computer generated network analysis which is 
a detailed task plan for the RI/FS work efforts.  The network analysis (GANTT5 
chart shall be in the form of a progress chart of suitable scale to .ndicate 
appropriately the percentage of work scheduled for completion by any given 
date during the period of the delivery order.  The network analysis (GANTT) 
shall show both serial and parallel subtasks leading to a deliverable product 
or report, and shall show early and late start and completion dates with 
float.  The network analysis (GANTT) shall be updated and submitted quarterly 
(sequence 3, para 6.1). 

1.2.2  Work Plan.  This section will discuss the overall approach, 
(including a brief summary of the Conceptual Site Model and Data Quality 
Objectives), ma^or tasks, scope, timeline, and major decision points.  Due to 
the extreme remoteness of the Dew Line Sites and Cape Lisburne, the contractor 
shall include a detailed plan for logistics and strategy to complete the RI/FS 
field activities.  Follow the format specified in section 1 of the Handbook. 
In preparing the Work Plan, use previous reports and the information gathered 
during the literature search and presurvey along with experience at similar 
sites.  Reevaiuate the recommendations for Dew Line Sites and Cape Lisburne 
developed during previous IRP stages (sequence 4, para 6.1). 

12 3  sampling and Analysis Plan (SAP).  The SAP consists of a 
quality assurance plan (QAPP) and a Field Sampling Plan (FSP) .  Prepare a SAP 
describing how project activities will be accomplished in the format speciliect 
in section 1 of the Handbook.  Incorporate review comments and obtain RTC 
concurrence prior to the start of field activities (sequence 4, para 6.1). 

1.2.4  Health and Safety Plan (HSP) .  Provide a written Health and 
Safety Plan within eight (8) weeks after the issuance of an order.  The 
contractor shall comply with USAF. OSHA, EPA, state, and local health and 
safety regulations regarding the proposed work effort.  Use EPA guidelines for 
designating the appropriate levels of protection needed at the study sites. 
The Health and Safety Plan shall provide no less protection than the 
protection contained in the manual entitled "Health and Safety Requirements 
for Employees Engaged in Field Activities- dated 1981 and the -Occupational 
Safety and Health Manual for Hazardous Waste Sites Activities" dated 1985 and 
29 CFR 1910.  Coordinate the Health and Safety Plan directly with applicable 
regulatory aaencies prior to submittal to AFCEE/ESR.  The contractor shall 
certify to AFCEE/ESR that the contractor has reviewed the coordinated Health 
and Safety Plan with each employee and also subcontractor's employees prior to 
the time each employee engages in field activities (sequence 4, para 6.1). 

1 2.5  conanunity Relations Plan.  The contractor shall prepare a 
Community Relations Plan (CRP) for the DEW Line Sites and Cape Lisburne AFS 
outlining the specific public communications and involvement techniques to De 
used in coordination with remedial site activities (sequence 4, para 6.1). 
Follow the guidance contained in -Community Relations in Superfund, a 
Handbook", office of Solid Waste and Emergency Response (OSWER) Directive 
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9230.0-03C (EPA/540/R-92/009, January 1992, PB92-963341), and other applicable 
directives.  Also, use as a guidance previously accomplished CRP from other 
installations in Alaska.  Appropriately adapt such guidance to the local 
situation at the DEW Line Sites and Cape Lisburne.  As described in OSWER 
Directive 9230.0-03C, the CRP shall include, but not be limited to, a 
description of the sites and the community, an overview of the community 
involvement to date, key community concerns regarding the site and AF site 
activities, and suggested community relations activities.  A contact list of 
elected officials, agency representatives, and interested groups and 
individuals shall be included in appropriate copies of the plan.  In addition, 
the plan will include suggested locations for meetings and information 
repositories.  Contractor activities to develop the CRP shall include 
conducting a review of site information provided by the AF. 

1.3 Project Activities 

The contractor shall conduct the following tasks to achieve the purposes 
stated herein, in compliance with approved scoping documents, the Handbook, 
and all applicable regulations and requirements. 

1.3.1  Community Relation«.  Provide support to the base public 
affairs office for the casks described below pertaining to the RI/FS Community 
Relations Program. 

1.3.1.1 Public meetings and workshops.  The contractor shall be 
responsible for coordinating public meetings and workshops for all DEW Line 
Sites and Cape Lisburne AFS.  This includes producing briefing scripts, slides 
and any associated products such as response cards and sign-in sheets.  As 
requested by the base Community Relations office in coordination with the RTC, 
research and provide materials for public queries, news media queries, and 
news releases.  Assume a maximum of one (1) workshop/meeting tSeq. nos. 3,9). 

1.3.1.2 Public notices.  As required by the base Community 
Relations office and the RTC, the contractor shall prepare and publish public 
notices for the Fairbanks and local newspapers.  The purpose of these notices 
is to inform the public of a meeting, workshop, or comment period in which 
they have the opportunity to be involved in the IRP Program at DEW Line Sites 
and Cape Lisburne AFS.  Also, these notices may be utilized to inform the 
public of other pertinent program information such as quarterly notices of 
documents placed in the information repositories.  The format for the notices 
shall be coordinated with the Community Relations office and RTC, and then 
submitted to the RTC for review prior to delivery to the base.  Assume a 
maximum of two (2) notices (Seq. no. 3). 

1.3.1.3 Photo Notebook.  The contractor shall develop a photo 
notebook which focuses on the overall IRP program at DEW Line Sites and Cape 
Lisburne AFS.  The layout of the notebook will be coordinated with the public 
affairs office and RTC.  Assume a maximum of one (1) update (Seq. no. 9). 

1.3.1.4 Mailing List.  In coordination with the base Community 
Relations office and the RTC, prepare and update the mailing list on a 
quarterly basis.  Assume a maximum of two (2) updates (Seq. no. 3). 

1.3.1.5 Macs.  Prepare presentation quality maps of the 
installations and their sites to use in newsletters and to distribute to the 
public. 

OB* LINES SOW/MOO I 
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1.3.1.6  ^formation Rpnoiitery^Hminismrivfl Record-  Prepare a 
listing of all documents required for the Information Repository and 
Administrative Record.  Create an Informatin Repository and Administrative 
Record.  The Reporsitory and Record will be maintained by the 11 CEOS/CEVR 
Community Relations Coordinator.  Assume two locations for the Repository and 
Record, one in Anchorage and another in Elmendorf AFB. AK.  Actual locations 
will be determined by the 11 CEOS/CEVR Community Relations Coordinator. 

1.3.2  Literature Search.  Conduct a literature search and analyze 
aerial photos of the DEW Line Sties to supplement existing information that 
has been collected.  The purpose of the literature search is to complete the 
conceptual site model so that a numerical estimate of risk can be developed. 

1 3.3  Prssurvey.  Within eight weeks of the issuance of an order, the 
contractor shall visit the Dew Line Sites and Cape Lisburne to ensure complete 
understanding of site conditions.  Coordinate this visit with the RTC and the 
11 CEOS project manager.  The contractor shall look for evidence of 
contamination at each site visited (e.g., leaking drums, vegetative stress, 
leachate seeps).  The contractor shall observe the physical settings or each 
site visited to formulate specific recommendations concerning boring 
placement, use of geophysical techniques, and other aspects of the proposed 
field investiaation.  The findinas of the presurvey shall be used to prepare 
the Work Plani SAP, and HSP for the F.I and to prepare scoping documents tor 
the treatability study(ies).  Assume one presurvey and one reconnaisance 
trips . 

1.3.4  Quality Assurance/Quality Control  (QA/QC).  A QA/QC 
program shall be conducted and documented for all work pursuant to this 
delivery order.  Contractor and project-specific documents concerning QA/QC 
procedures and requirements shall be strictly followed.  Data generated under 
the QA/QC program shall be used by the contractor for evaluating the 
analytical results and field records assembled for each site to identify 
accurate and validated data that may be used to assess risk, develop 
conceptual site models and evaluate alternatives. 

13 5  Conceptual Site Model.  Use all available RI/FS data 
supported by acceptable QA/QC results (as measured against QAPP requirements) 
and site characterization information to refine, based on newly collected 
data, the conceptual site model.  The model shall define the nature and extent 
of contamination and the transport and fate of those contaminants.  The 
minimum requirements of the model are given in section 2 of the Handboo*.  ine 
complexity and detail of the site model shall be consistent with the nature ot 
the site and site problems, and the amount of data available the conceptual 
site model shall be documented in the Work Plan. 

1.3.6  ARARs Evaluation.  The contractor shall identify all 
Applicable or Relevant and Appropriate Requirements (ARAR).  These ARARs will 
be documented in the Work Plan. 

1 3.7  Data Collection.  Sampling,  and Analysis Procedures. The 
contractor shall conduct field activities, sampling, laboratory analysis, and 
data quality assessment.  Section 2 of the Handbook is recommended for the 
contractor to follow.  The contractor shall conduct all activities in 
accordance with the WP and the SAP approved by the COR.  The COR shall be 
notified in writing of any planned deviation from the activities speci£iea in 
these documents.  COR approval of deviations is required prior to performance. 

The field investigation (including all drilling and sampling operations) 
be supervised by a registered geologist, hydrogeologist, or professional 
engineer.  If required by the state, the on-site field supervisor shall be 
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certified by  Che  state  to  install   test wells.     A detailed  log of   field 
conditions,   materials penetrated during drilling,   well  completion,   and 
sampling  conditions,   as described  in Section 2  of  the Handbook,   shall  be 
maintained and made available   for Government   inspection upon  request. 
Decisions   on well  and boring  locations,   well  depths,   screened  intervals, 
ail  details  of  the  field investigation shall  be made by the COR,   and  the 
contractor's   field or project  supervisor. 

and 

1.3.8       Regulatory   Requirements    and   Permits.       All   well   drilling, 
development   ,   sampling,   laboratory analysis,   and other activities  pursuant  to 
this  effort   shall be conducted  in strict  accordance with all  applicable 
federal  and state  laws,   ordinances,   rules and regulations,   and all  authorities 
with  jurisdiction over such activities.     The  contractor shall  complete 
permits,   applications,   other documents,   and proficiency tests   required by  the 
regulatory  agencies.     The contractor shall   file documents with appropriate 
agencies  and pay all applicable permit  and  filing  fees.       The  contractor  shall 
identify   locations  requiring permits  to Radar Station Manager.     The  contractor 
shall   include all  correspondence   in appendices  to the  technical   reports   in 
accordance with Section 4 of  the  Handbook. 

All   laboratory analyses  shall  conform to  all  applicable  federal,   state,   and 
local   regulatory agency requirements.     If  the  requirements  specify  that 
certification   is  necessary  to   conduct  one  or more   specific  analyses,    the 
contractor   shall   furnish documentation  showing   laboratory  certification  with 
the   first   set   of   analytical  data   supplied  to  AFCEE/ESR and  the  COR. 

The  contractor  shall  containerize  and sample materials  suspected  to  be 
hazardous   in accordance with applicable  requirements.   Guidance   from the 
Handbook,   and the approved Plans.     The contractor shall  transport   these 
containerized materials  to a   location within  the  installation  boundary 
designated by  the Radar Station Manager  at a  frequency specified by  the 
Station Manager.     The contractor  shall handle,   store,   and/or dispose  of 
potentially  hazardous materials.     The contractor shall  transport  and  empty 
containerized materials determined not  to be hazardous  to  locations within the 
installation  boundary  identified by  the Station Manager. 

1.3.9       Remedial   Investigation    (RI) .      The   contractor   shall   conduct   a 
RI   to  characterize environmental  conditions;   define  the concentration,   nature, 
and extent  of   contamination;   and quantitatively estimate  the  risk  to  human 
health and  the  environment  and study  the  area  through the collection  of 
geologic  and hydrologic data,   environmental  samples,   the  laboratory  analyses 
of   those  samples   for potential  contaminants,   the evaluation of  the  analytical 
results  and  field measurements with respect  to quality control  data,   and the 
interpretation and analysis  of  accurate  and precise data.     The  purpose of  data 
collection,   sample collection,   and  laboratory analysis   is  to determine whether 
any  contaminants generated  from installation activities have  entered  the 
environment.     The  field investigation  is used to determine  the  source of  any 
identified contaminants,   the magnitude of  contamination relative  to Applicable 
or Relevant and Appropriate Requirements   (ARARs),   and any naturally occurring 
or background concentrations  for specific compounds.    The RI  shall  comply with 
the  specifications,   procedures,   and methodologies presented  in the project- 
specific  SAP.     The COR must  be  notified  in writing prior to any modification 
of  or deviation  from any activity described  in these documents. 

1.3.9.1        Soil   Borehole    Drilling    and   Sampling   and   Well 
Installation   and  Sampling. The   contractor   shall  drill   and   collect 
samples   from boreholes as specified in the SAP.     The contractor shall evaluate 
the  need to  install,   sample,   and develop monitoring or extraction wells. 
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1.3.9.1.1  Lithologic Sample«.  The contractor shall describe core 
samples at least every five (5) feet of drilling or at each change in 
lithology, whichever is less, to indicate significant changes in lithology of 
characteristic properties that relate to the strata penetrated.  Any 
deviations shall be coordinated with the COR.  Guidance for standard 
identification practices are found in the Handbook.  The contractor shall 
include in the field logbook observations made by the driller and rig 
geologist during drilling such as depth to water, penetration rate, drill rig 
behavior, and other observations that might be indicative of changes in 
formation characteristics.  The contractor shall record depth to permafrost in 
all the soil borings and shall not proceed beyond five (5) feet into the 
permafrost layer. 

1.3.9.1.2  Drill Cutting» and Drilling Fluids.  The contractor 
shall containerize all drill cuttings and drilling fluids.  All drill cuttings 
and drilling fluids shall be managed and disposed of in accordance with the 
project SAP. (Note: The contractor shall be responsible for providing all 
necessary containers.)  The contractor shall be responsible for the logistics 
or the ultimate disposal of all drill fluids or drill cuttings deemed 
hazardous in accordance with current EPA off-site disposal policy and state 
and/or local hazardous waste disposal laws.  The contrator shall coordinate 
with the Station Manager for on-site placement and disposal of all drill 
cuttings, fluids, purge fluid, and excavated material.  If on-site disposal is 
excluded, all hazardous waste shall be transported by a permitted hazardous 
waste transporter to a licensed Resource Conservation and Recovery Act (RCRA) 
approved facility and be accompanied by a Uniform Hazardous Waste Manifest. 
The contractor shall provide a final, completed copy of the hazardous waste 
manifest to the 11 CEOS/CEVR.  The Radar Stations' hazardous waste managers 
will sign all hazardous waste manifest documents. 

1.3.9.1.3  Well/Boring Precautions.  The contractor shall mark the 
field locations of all borings during the planning/mobilization phase of the 
field investigation.  The contractor shall consult with base personnel to 
minimize the disruption of base activities, to properly position wells with 
respect to site locations, and to avoid penetrating underground utilities. 
Tfee contractor shall obtain all permits prior to commencement of digging and 
drilling operations.  The contractor shall utilize a registered land surveyor 
in determining the el-vations and locations of all off-base background study 
borings.  All borings and wells from which samples are taken shall be surveyed 
bv the contractor for vertical and horizontal control.  The contractor snail 
record the positions on project and site specific maps.  Bench marks used must 
have been previously established from and be traceable to a U. S. Coast and 
Geodetic Survey (USCGS) or U. S. Geological Survey (USGS) survey marker. 
Clearly identify all bench mark locations on the base map. 

1.3.9.1.4 W»ter-I»ev«l Mtaauramants in Borehole«.   The 
contractor shall measure water levels in all boreholes after the water level 
has stabilized.  Include this information and the date of measurement in the 
boring logs.  Also, record soil moisture conditions (moist, wet, saturated, 

etc.) in the boring log. 

1.3.9.1.5 Air Monitoring During Drilling.  The contractor shall 
monitor the ambient air in the breathing zone above the borehole during all 
drilling with an appropriate organic vapor analyzer to identify potentially 
hazardous and/or toxic vapors.  Include air monitoring results in borehole 

logs. 

• 
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1.3.9.1.6 Subsurface Soil Sampling.  The contractor shall collect 
soil samples from borings as specified in the SAP.  The SAP specifies the 
analytical methods, the parameters for analysis, and the estimated number of 
analyses for soil samples. 

1.3.9.1.7 Well Construction Requirements.  The contractor shall 
coordinate with the COR to determine well completion requirements (flush or 
projected above ground surface) .  All wells shall be secured as soon as 
possible after drilling.  The contractor shall provide corrosion resistant 
locks for both flush and above-ground well assemblies.  The locks shall be 
compatible with existing wells.  The contractor shall turn the lock keys over 
to 11 CEOS/CEVR POC following completion of the field effort.  The contractor 
shall coordinate with the 11 CEOS/CEVR POC, the RTC, and the COR the selection 
of exact well and screen placement, gravel pack design, and screen slot size. 

1.3.9.1.3  Well Log«.  For each well, the contractor shall prepare a 
well completion log and schematic diagram showing well construction details. 
Lithologic descriptions, well elevation survey data, and other information 
included in the well logs shall conform to the specifications of the SAP. 

1.3.9.1.9  Well Development.  The contrator shall develop each well 
as soon as possible.  Guidance for well development procedures are found in 
the the Handbook.  The contractor shall measure the rate of water production, 
pH, specific conductance, and water temperature during well development. 

1.3.9.1.10 Well Placement.  The contractor shall avoid installing 
wells in depressions or areas subject to frequent flooding and/or standing 
water.  If wells must be installed in such areas, the contractor shall design 
the wells so standing water does not leak into the top of the casing or 
cascade down the annular space. 

1.3.9.1.11 Well and Borehole clean-up.  The contractor shall clean 
the area following the completion of each well and borehole.  The contractor 
shall return all sites to the original condition of the site. 

1.3.9.1.12 Groundwater and Surface Water Sampling.  The 
contractor shall collect groundwater and Surface Water samples from newly 
developed well and existing wells and from surface water bodies.  The SAP 
shall specify the analytical methods, the parameters for analysis, and the 
estimated number of analyses for groundwater and surface water samples. 

1.3.9.1.13 Composita Sampling.  The contractor shall collect and 
analyze drill cuttings, fluids, purge fluids, and excavated material.  The SAP 
shall specify the analytical methods, the parameters for analysis, and the 
estimated number of analyses for composite samples. 

1.3.9.2  Geophysical Surveys.  The contractor shall evaluate whether 
geophysical surveys are needed (e.g., to determine boundaries of landfills, to 
locate underground debris, utilities and storage tanks). Where geophysical 
surveys are appropriate, the contractor shall select a geophysical survey 
technique or techniques [such as ground penetrating radar (GPR), magnetometer 
or electromagnetic surveys (EM)] that will best meet the desired application. 
The technique(s) used shall be approved by the RTC prior to use.  Approximate 
number of surveying days is included in Annex A which is to be used for 
costing purposes only. Appropriate grid systems shall be established and the 
contractor shall use the results of this survey to prepare a contour map of 
the results.  Provide this map as an attachment to the first R&D Status Report 
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submitted after the completion of the geophysical surveys.  The contractor 
shall perform the geophysical surveys before drilling and use the results in 
selecting the location of soil borings, wells, test pits, if necessary. 

1.3.9.3 Permeability Testing.  The contractor shall determine the 
need for a permeability test at Cape Lisburne AFS, to provide additional data 
on the hydrogeologic characteristics of the water table aquifer. The SAP shall 
specify the method to be used for the permeability test. 

1.3.9.4 Water Level Measurement.  The contractor shall evaluate 
the need for conducting a complete round of water level measurements in all 
existing and new wells at Cape Lisburne AFS at the beginning of field work and 
during the field sampling effort.  Data gathered shall be used for 
interpreting groundwater flow directions and groundwater gradient. 

1.3.9.5 Soil Gas Survey«.  The contractor shall evaluate the need 
for soil gas surveys and Hydropunch (e.g., to select soil boring locations). 
If soil gas surveys and hydropunch are included as part of the approved «tork 
Plan andFSP, the contractor shall establish appropriate grid systems.  The 
contractor shall prepare a posting map of soil gas values relative to their 
location on the grid used.  Provide this map as an attachment to the first R&D 
Status Report submitted after completion of the soil gas survey (sequence 3, 
para 6.11.  Approximate number of surveying days are included in Annex A 
which is to be used for costing purposes only. 

1.3.9.6 Groundwater Field Screening. The contractor shall 
perform"groundwater field screening. The SAP shall specify the mechod, 
location, and type of groundwater field screening. 

1 3.9.7  Baseline Risk Assessment.  The contractor shall use data 
supported by acceptable QA/QC results (as measured against QAPP requirements) 
and the conceptual site model to numerically estimate the risk posed by site 
contaminants to human health and the environment.  The contractor snail 
identify and list all ARARs for those contaminants detected in environmental 
samples at the site.  The contractor shall provide all ARARs evaluations as an 
attachment to the Technical Report.  Provide the results of the baseline risk 
assessment in the Technical Report using the formats in Section 4 or the 
Handbook as a guidance. 

The contractor shall identify those sites posing minimal or no threat to human 
health, welfare, or the environment and for which no further action is 
appropriate. 

The contractor shall use the results of the risk assessment in establishing 
remedial action objectives and developing remedial alternatives in the 
Feasibility Study. 

1.3.9.8 Defense Priority Model Scores.  The contractor shall use 
the Defense Priority Model to score the sites.  The score shall be included as 
an appendix to the RI/FS Technical Report. 

1.3.9.9 Fate and Transport.  The contractor shall perform fate and 
transport modeling for contaminants of interest to include the projection of 
future contaminant concentrations within the boundaries of the site.  This 
will be done in conjunction with the RI/FS report. 
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1.3.13  Weakly Field Activity Report 

The contactor shall transmit a Weekly field activity report.  The AFCEE RTC 
shall develop the format for the report. 

1.4   Project Deliverables 

Deliver the following documents in compliance with the requirements of item 
VI, the formats required in section 1 and 4 of the Handbook, and the 
specifications noted below.  Draft reports are considered "drafts" only 
because they have not been reviewed and approved by the Air Force.  In all 
other respects, "drafts* shall be complete, in the proper format, fully 
illustrated, and free of grammatical and typographical errors. 

1.4.1   Scoping Documenta. 

a. Engineering Network Analysis (OANTT1 (para 1.2.1).  Provide within 
ten (10) days after the issuance of an order.  Update and submit quarterly 
(sequence 3, para 6.1). 

b. Work Plan (para 1.2.2).  Use the format _r. section 1 of the Handbook 
(sequence 4, para 6.1). 

c. Sampling and Analysis Plan (1.2.3).  Use the format in section 1 of 
the Handbook (sequence 4, para 6.1). 

d. Health and Safety Plan (para 1.2.4).  Provide within six (6) weeks 
after the issuance of an order (sequence 4, para 6.1). 

e. Community Relations Plan (para 1.2.5).  Provide within eight (8) 
weeks after issuance of an order (sequence 4, para 6.1). 

1.4.2 Special Notification.  Provide written notification of 
imminent health hazards and supporting documentation within three (3) days of 
telephone notification (sequence 16, para 6.1). 

1.4.3 Preaentation Materials.  The contractor shall prepare and 
present up to two (2) presentation packages at meetings coordinated by the Air 
Force (sequence 9, para 6.1). Attendance of these meetings is included in 
paragraph 1.1.3 of this SOW. As part of the presentation materials, the 
contractor shall provide paper copies of all slides and overheads. 

1.4.4 Meeting Summaries (para 1.1.3).  Provide no later than five 
(5) days after conclusion of each meeting (sequence 18, para 6.1). 

1.4.5 Newaletter.  Prepare and submit a quarterly newsletter which 
presents the status of the entire base IRP Program.  This will include 
preparing an outline resulting from input by all contractors involved in the 
program.  The outline must be approved by the base and RTC prior to submittal 
of the newsletter.  The final product will be printed and distributed as 
agreed to by the RTC.  Assume a maximum of two (2) newsletters (Sequence no. 
3). 
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13 10 Feasibility Study (PS).  The contractor shall perform a FS 
concurrently with the RI.  As much of the FS as possible shall be performed 
early in the RI/FS process and refined as additional RI data are obtained. 
The contractor shall use the information from the RI and the baseline risk 
assessment to develop and evaluate remedial action alternatives for each site 
where a threat to human health or the environment exists.  The contractor 
shall follow the procedures specified in USEPA OSWER Directive 9355.3-01. 
"Guidance for Conducting Remedial Investigations and Feasibility Studies Under 
CERCLA."  The contractor shall emoloy streamlining methods wherever possible 
and develop and evaluate the minimum number of alternatives needed to Provide 
a range of promising treatment and containment actions.  The contractor shall 
eliminate impracticable alternatives from further consideration early m the 
FS process.  The scope and level of detail shall be consistent with the nature 
and complexity of site problems. 

1.3.10.1  Develop and Screen Alternatives.  The contractor shall 
establish remedial action objectives and remediation goals for protecting 
human health and the environment.  These objectives and goals shall be 

determined based on identified ARARs and acceptable exposure levels as defined 
in the baseline risk, assessment and refined throughout the RI/FS process. 
Identifv aenerai response actions and applicable technologies oased on site 
and contaminant conditions, and combine technologies to formulate distinct 
alternatives.  The contractor shall develop alternatives whicn eliminate, 
control, and /or reduce risk to human health or the environment to acceptable 
levels for each pathway.  Where a wide variety of promising alternatives 
exists, the contractor shall screen the alternatives based on effectiveness, 
implementability, and cost.  The contractor shall detail the development and 
screening of the alternatives process and identify the alternatives selected 
for detailed analysis in the Informal Technical Information Report (ITIR). 

1 3 10.2   Detailed Screening of Alternatives.  The contractor 
shall conduct a detailed analysis on each alternative selected and identified 
in the above step and approved by the COR.  Using the methodology in OSWER 
Directive 9355.3-01, the contractor shall evaluate each alternative against 
the nine criteria.  In addition to the individual assessment, the contractor 
shall perform a comparative analysis to determine the relative performance ot 
alternatives.  The contractor shall focus the analysis on suD-factors and 
criteria most cercinent to each site and the scope and complexity ot the 
proposed action.  Provide a summary of the Detailed Analysis ot Alternatives 
in the R&D report submitted following task completion.  Include summary tables 
of the individual and comparative analyses that will be used in the Technical 

Report. 

1.3.11 Deeicion Documents.  The contractor shall prepare and submit 
Decision Documents (DD) following the Handbook Section 4.4 as guidance.  The 
purpose of the DD is to support a remedial action alternative or a no further 

action alternative. 

1.3.12 Site specific Requirements. The contractor shall perform 
the requirements listed in this SOW in conformance with the guidance of the 
Handbook, requirements of the approved WP, and the SAP.  Annex A specifies the 
proposed values for field and laboratory activities to be conducted, 
specifications for field activities, information for sediment and soil 
samples, analytical methods, parameters for analysis, estimated number ot 
analyses for water/sediment/soil samples, required analytical methods, 
estimated number of analyses for all core samples, estimated number soil gas 
analyses for each parameter, and field QC sample requirements for soil ana 
water samples for costing purposes only. 
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1.4.6 Pact Sheets.  As required by the base IRP Program, prepare and 
submit fact sheets which facilitate the public's understanding of the IRP 
Program.  These sheets should include key community concerns regarding sites 
as specified by the base.  Use the format agreed to by the base and RTC. 
Print and distribute the fact sheets as agreed to by the RTC.  Assume a 
maximum of two (2) fact sheets (Sequence no. 3). 

1.4.7 Public Notice«.  In accordance with paragraph 1.3.6.2, prepare 
and submit public notices for the Fairbanks and local newspapers.  Use the 
format agreed to by the base and RTC (Sequence no. 3) . 

1.4.8 Photo notebook.  In accordance with paragraph 1.3.6.3, develop 
a photo notebbok which focuses on the overall base IRP Program.  Prior to 
implementation, submit a conceptual layout of the notebook for review by the 
base and RTC (Sequence no. 9). 

1.4.9 Mailing List.  In accordance with the base Community Relations 
coordinator and paragraph 1.3.6.4, update the existing mailing list on a 
quarterly basis (Sequence no. 3). 

1.4.10 Haps.  In accordance with the base community Relations 
coordinacor and paragraph 1.3.6.5, prepare presentation quality maps. 

1.4.11 Information  Repository/Administrative  Records.   Submit 
the Information Repository and Administrative Records in accordance with Air 
Force Guidance and in concurrance with the COR and the base Community 
Relations Coordinator.  (sequence no. 4, para 6.1) 

1.4.12 Data Management.  The contractor shall meet the data 
deliverable requirements of the Installation Restoration Program Information 
Management System  (IRPIMS).  The contractor shall be responsible for 
recording field and laboratory data into a computerized format as required by 
the most current version of the IRPIMS Data Loading Handbook  (mailed under 
separate  cover) .  In order to perform this task, the contractor shall use the 
IRPIMS Quality Control Tool (QC Tool) and PC software utility (mailed under 
separate cover with software manual) to quality check ASCII data files and to 
check all data files tor compliance with requirements in the IRPIMS Data 
Loading Handbook.  Upon request, the IRPIMS Contractor Data Loading Tool 
(CDLT) is available.  This PC software is designed to assist the contractor in 
preparing the various ASCII data files. 

Individual IRPIMS data files (e.g.,  analytical results, groundwater level 
data, etc.), including resubmissions, shall be delivered with a transmittal 
letter by the contractor to the Air Force Center for Environmental Excellence 
(AFCEE) in sequence according to a controlled time schedule as identified in 
the current version of the IRPIMS Data Loading Handbook.  The contractor shall 
include a copy of the Quality Control Tool error report, i.e., output from 
the QC tool, for each IRPIMS file submission.  The error report shall be 
submitted both in hard copy and as an electronic file on the submission disks 
with the filename of the error report identified in the transmittal letter 
(SEQUENCE No. 3). 

All contractor data deliverables shall be sent to: 

AFCEE/ESD BLDG 624W 
ENVIRONMENTAL RESTORATION DIVISION 
ATOT:  IRPIMS Data Management 
Brooks AFB, TX 78235-5000 
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In addition, the contractor shall provide a copy of the transmittal letter to 
the Air Force contracting office responsible for the contract, HSC/PKV 
(Brooks AFB, TX, 78235-5000) for AFCEE contracts.  This letter shall identify 
the files included or otherwise omitted  (with an appropriate explanation), 
the Government  contract and delivery order number, and the Air Force POC that 
is responsible for monitoring the Government contract. 

The contractor shall be responsible for the accuracy and completeness of all 
data submitted.  All data entered into the IRPIMS data files and submitted by 
the contractor shall correspond exactly with the data contained in the 
original laboratory reports and other documents associated with sampling and 
laboratory contractual tasks. 

Each file delivered by the contractor will be electronically evaluated by 
AFCEE/ESD for format compliance and data integrity in order to verify 
acceptance.  All files delivered by the contractor are required to be error- 
free and in compliance with the IRPIMS Data Loading Handbook.  Any errors 
identified by AFCEE/ESD in the submission shall be corrected by the 
contractor. 

1.4.13  Decision Document.  The contractor shall prepare and submit 
DD as described in Section 1.3.11 (SEQUENCE No. 4, para 6.1). 

1 4.14  Technical Reports.  Summarize the findings of the tasks 
pursuant to the SOW, integrate them with the results of all pertinent previous 
studies, and formulate conclusions and recommendations for future efforts in 
Technical Reports. 

1.4.14.1. Remedial Investigation (RI) Report   (para 1.3.3). 
Provide a RI Report following the format in section 4 of the Handbook 
(sequence 4, para 6.1). 

1.4.14.2. Risk Assessment (RA) Report (para 1.3.3.7).  Provide a 
RA Report following the format in section 4 of the Handbook (sequence 4, para 

6.1) . 

1.4.14.3 Feasibility study Raport (para 1.3.4). Provide a 
Feadsibility Study Report foillowing the format in section 4.0 of the 
Handbook.  [sequence 4, para 6.1). 

1.4.14.4 RI/FS Technical Rsport (para 1.3.3).  Provide a RI/FS 
Technical Report following the format in section 4.0 of the Handbook.  The 
RI/FS Technical Report shall integrate the RI. RA, and FS reports.  Provide 
two microfiche copies with the final RI/FS Technical Report (sequence 4, para 

6.1) . 

1.4.15 Baeawide Comprehensive IRP Document.  The contractor shall 
develop a comprehensive document that summarizes both the historic and 
projected IRP activities.  This document shall be used as managment tool to 
efficiently guide future IRP activities at the DEW Line Sites and Cape 
Lisburne AFS.  The contractor shall follow the outline developed by the AFCEE 
RTC.  Assume two (2) updates (sequence no. 4) 

1.4.16 Analytical Data ITIR.  Prepare and submit the following 

ITIR's: 

a.  n^Plnnnmr r.  g^oni^ of &n-»m»f.<ve9 (para. 1.3.10.1).  Submit 
the results of the development and screening of alternatives in an ITIR 
prepared in compliance with section 3 of the Handbook (sequence 3, para 6.1) 
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b. detailed Srr^ninrr of Alternatives (para 1.3.10.2). 

c. PPM Scoring (para 1.3.9.8). Provide scores, a summary of procedures 
and assumptions, and Automated DPM output tables for all sites scored with DPM 
(sequence 3, para 6.1). 

d. MvlarR Map.  Construct Radar Stations' maps of Mylar using 
guidelines in section 3 of the Handbook.  The Maps shall contain all sites and 
related water and sediment sampling locations (sequence no.3, para. 5.1).  The 
contractor shall create and update digitized map files.  Use the digitized 
data file to produce the Mylar map.  The contractor shall print the revision 
date on the Mylar maps and the date shall be encoded in the digitized data 
file.  Provide a copy of the revised digitized data file to AFCEE-ESO/ER 
(sequence 1, para. 6.2). 

e. r:*or>hv<H ra 1 cnrvpy rnntrmr Map (para 1.3.9.2).  Provide a contour 
map showing geophysical survey results.  Interpret the significance of the 
data in the R&D Status Report (sequence 3, para 6.1). 

f. Soil Gas Map (para 1.3.9.5).  Provide  site maps showing soil gas 
data superimposed on the sampling locations and incorporate soil gas data 
generated by the 11 CEOS/CEOR.  Interpret the significance of the data in the 
R&D Status Report (sequence 3, para 6.1). 

g. Site Charactgrizar-i^n glimm»rv Tnformal Technical Information Report 
(SCS TTTP.1 . The contractor shall prepare the report to include the following 
components: 

1. Source identification and contaminant delineation. 

2. Identification and ranking of appropriate treatability studies for the 
listed sites. 

3. Data and interpretations integrating the findings of the current study 
and all previous RI efforts at the sites. 

4. Current isoconcentration plots of contaminants detected at each site, 
lithologic logs of each boring showing contaminants detected and relationship to 
other borings in the site, and cross-sections of the site showing contaminant 
distribution. 

5. The contents and objectives of a Site Characterization Summary 
Informal Technical Information Report (ITIR) are specified in the Handbook.  The 
Site Characterization Summary ITIR shall serve as a core document for the RI 
report.  The contractor shall submit an annotated outline of each section of the 
ITIR for approval by the TPM prior to preparation of the report itself.  The 
contractor shall prepare the report as specified in the accepted annotated 
outline.  The contractor shall submit newly revised portions of the working 
draft ITIR in order to make available current site characterization data.  A 
prime objective shall be to minimize the volume of comments on the working draft 
and final submittals by incorporating comments into the report in an on-going 
manner.  The final summary shall contain all sites included in this effort 
(Sequence No. 4). 

h.  Weekly Field Activities Report (para 1.3.13).  Transmit a Weekly 
field activities report during field activities pursuant to a format developed 
by the AFCEE RTC. (Seqence 4, para 6.1) 
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XI.     Sita Location and Dataa 

Dew Line Sites and Cape Lisburne, date to be established. 

III.   Base Support  The base will: 

3.1 Provide the contractor with existing engineering plans, drawings, 
diagrams, aerial photographs, digitized map files, etc., to facilitate 
evaluation of IRP sites under investigation. 

3.2 Arrange for personnel identification badges, vehicles passes, 
and/or entry permits with the contention the contractor will provide necessary 
information to the base personnel no less than four weeks before needed. 

3.3 Provide the contractor with all previously approved documents which 
provide information on all IRP efforts conducted at Dew Line Sites and Cape 
Lisburne and will aid in the determination of the amount of field work and 
analyses which need to be conducted. 

IV.   Govarnment  Furniahad Property 

See above in section III. 

DO» LINES SOW/HOD I 



n3615-90-D-4010-002202 
tachment 1 

age 15 of 21 

• 

Government Points of Contact: 

5.1 MAJCOM  Coordinator 

Major James R. Williams III 
AFCEE/ESRU 
8001 Inner Circle DR STE 2 
Brooks AFB TX 78235-5328 
(210) 536-5243 
DSN 210-5243 
(210) 536-9026 FAX 
DSN 240-9026 

5.2 Restoration Team Chief 

Mr. Michael F. McGhee 
AFCEE/ESRU 
8001 Inner Circle DR STE 2 
Brooks AFB TX 78235-5328 
(210) 536-5293 
DSN 240-5293 
(210) 536-9026 FAX 
DSN 240-9026 

5.3 Base  Point  of Contact  (POC) 

• 

Mr- Jim Wolfe 
11 CEOS/CEVR 
21885 Second Street 
Elmendorf AFB AK 99506-4420 
(907) 552-4532 
DSN 317-552-4532 
(907) 552-1533 FAX 
DSN   317-552-1533 

5.4  Public     Affairs     Coordinator 

Ms.   '/."ende  Wolf 
11 CEOS/DEVR 
21885 Second Street 
Elmendorf AFB AK 99506-4420 
(907) 552-4532 
DSN 317-552-4532 
(907) 552-1533 FAX 
DSN  317-552-1533 
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VI. Deliverables 

6.1 Attachment 1 of the Baaic Contract 

Sequence numbers 1 and 5 listed in attachment 1 to the basic contract apply to 
all orders.  Guidance for preparing R&D Status Reports (sequence 1) is 
contained in the Handbook, section 4.  In addition, the sequence numbers and 
dates listed below are applicable to this order: 

Sraurnrr No.                    Par« No. Block 10 Rlnfk 11 Block 12 Block 13 Block H 
(freq.) (as of date) (dau of 1st. 

submit.) 
(date of final 
report) 

mo. of 
copies) 

3 (NETWORK 1.1.4.1a QTRLY 12APR93 30APR93 a 4 

ANALYSIS) 
4 (WORK PLAN) 1.1.4.1b ONE/R 12APR93 30MAY93 30JULY93 b 

4 (SAP) 1.1.1.4c ONE/R 12APR93 30MAY93 30JULY93 b 
10 4(HSP) l.l.4.1d OTIME 12APR93 30MAY93 * 

4 (COMM. REL. 1.1.1.4c ONE/R 12APR93 30MAY93 31DEC93 b 

PLAN) 3 16 (SPECIAL 1.1.4.2 OTIME c c 
NOTIF.) 10 9 (PRESNT. 1.1.4.3 ASREQ d d ' 
MATERIAL) ^ 
18(MTG.RPTS) 1.1.4.4 ONE/R e e 
3 (NEWSLETTER) 1.1.4.5 QTRLY 12APR93 30NOV93 a t 

3 (TACT SHEETS) 1.1.4.6 ASREO 12APR93 15JUL93 j " 
3 (PUBLIC 1.1.4.7 ASREQ 12APR93 15JUL93 I h 

NOTICES) 
9 (PHOTO 1.1.4.8 OTIME 12APR93 15JUL93 ~ I 

NOTEBOOK) 
3 (MAILING LIST) 1.1.4.9 QTRLY 12APR93 15JUL93 a 

T 

3 (MAPS) 1.1.4.10 OTIME 12APR93 15JUL93 " T 

4 INFO REPOS 1.1.4.11 OTIME 31JUL93 - 3UAN94 

3 (IRPMS Data 1TIR) 1.1.4.12 OTIME 31JUL93 31JAN94 31MAR94 * 
(Dau Management 1 

BCHCON 
BCHLDI 
BCHSU 
BCHWCI 
BCHSAMP 
BCHCALC 
BCHLTD 
BCHTEST 
BCHRES 
BCHGWD 

4 DECISION DOC 1.1.4.13 ONE/R i i 310CT94 b 
b 

4 RI REPORT 1.1.4.14.1 ONE/R 15SEP93 I5FEB94 30APR94 

4 RISK ASSESSMENT 1.1.4.14.2 ONE/R 10CT93 16MAY94 15JUL94 b 
b 

4 FEASIB. STUDY 1.1.4.14.3 ONE/R 30SEPT93 30AUG94 * 
4 RI/FS Report 1.1.4.14.4 ONE/R 30SEP93 30SEP94 1JAN95 b 

b 
10 4 IRP DOCUMENT 1.14.15 ONE/R 3UUL93 310CT93 10DEC93 

3 SCREENING ALTER 1.1.4.16a OTIME 30SEP93 30DEC93 
ITIR 
3 DETAL ANALYSIS l..l.4.16.b OTIME 28FEB94 30MAR94 - 10 

ALTER ITIR 3 
5 
10 
10 
5 
1 

1 DPM SCORING 1.1.4.16c OTIME 30SEP93 j j 
3 MYLAR MAP 1.1.4.164 OTIME Ic k ' 
3 GEOPHYS CONT 1.1.4.16.« OTIME 1 I 
3 SOIL GAS MAP I.1.4.16f OTIME I 1 

15FEB94 
4SCSmR l.l.4.16g ONE/R 15SEP93 30NOV93 
4 WEEKLY ACT REP 1.1.4.16h WEEKLY 13AUG93 13AUG93 " I 

6.2 Raaarvad. 

6.3  Hotai 

a. Submit  Quarterly Thereafter. 

b. One (1) first draft plan (8 copies), one (1) second draft plan (8 
copies), and one (1) final plan (10 copies) are required.  Incorporate Air 
Force comments into the second draft and final plan as specified by the RTC. 
Supply AFCEE/ESR with an advance copy of the first draft, second draft, and 

DEW LIKES  SCW/MOO I 
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final plan for acceptance prior to distribution. Distribute the remaining 
copies of each plan as specified by the RTC. The second and final reports 
shall be submitted within three (3) weeks of receipt of comments from the RTC. 

c.  Primary and Secondary Documents.  One first draft report (25 
copies), one second draft report (25 copies), and one final report (35 bound 
copies plus the original camera-ready copy and a 3.5 inch disk formatted in 
WordPerfect 5.1 containing the document file) are required.  Incorporate Air 
Force comments into the second draft and final reports as specified by the 
RTC. Supply the RTC with an advance copy of the first draft, second draft, and 
final reports for acceptance prior to distribution.  Distribute the remaining 
copies as specified by the RTC . 

d. Provide written notice with supporting documentation within three 
(3) days of telephone notification and at the direction of the RTC.  Assume a 
maximum of 100 pages. 

e. Provide within one (1) week of task/meeting completion. 

f. Provide 500 copies of the Newsletters and distribute as agreed to by 
the RTC.  This includes mailing the final product no  on-base personnel and 
addresses on the existing mailing list. 

g. Provide draft and final deliverables.  Provide two advance copies to 
the AFCEE RTC and to the 11 CEOS Community Relations Coordinator for 
acceptance prior to preparation of the final deliverables. 

h. Provide poster-size map. 

i. Submit with the second draft Technical Report 

j. Submit with the Technical Report 

k. Provide with the Technical Report 

1. Provide within four (4) weeks of task completion 

DEW LINES SCM/MOD I 
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ANNEX-A, TABLE A-l 
SUMMARY OF ESTIMATED HELD WORK 
FOR COST-ESTIMATING PURPOSES ONLY 

Estimated Number of Monitor Wells to be Constructed       5 
Estimated Footage of Monitor Wells 1°° 

Estimated Number of Water Samples for Lab Analysis 339 

Estimated Number of Surface and Subsurface Soil Sampling 1350 
Estimated Number of Soil Samples from Augerings 1350 

Estimated Number of Containerized Waste Samples 40 

Estimated Number of Disposal Water Samples 5 

Estimated Number cf Sludge Samples 5 

Estimated Number of Wipe Samples 3 

Estimated Number of Geophysical Surveys 3 
Estimated Total Number of Survey Days 20 

Estimated Number of Soil Gas Survey Days 20 
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Hotsi< 

Unless an abbreviated list of analytes is specified under "Parameter* 
above, the analytical protocol shall include all analytes listed in the 
referenced analytical method.  The methods cited are from the following 
sources: 

•A* Methods 

■E' Methods 

■SW Methods 

Standard Methods for the Examination of Water and 
Wastewater. 16th Edition (1985) 

Methods for Chemical Analysis of Water and Wastes, EPA 
Manual, 600/4-79-020 (USEPA, 1983--with additions) 

Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods, SW-846, 3rd Edition (USEPA, 
1986) 

■ASTM" Methods American Society for Testing and Materials, 
treet, Philadelphia, PA 19103 

1919 Race 

The maximum number of second-column confirmacion 
analyses shall not exceed fifty (50) percent of the 
actual number of field samples (to include duplicates, 
replicates, ambient, condition blanks, trip blanks, 
and equipment blanks) .  If the number of samples 
requiring second-column confirmation exceeds this 
allowance, contact the HSD Technical Project Manager. 
The total number of samples listed in Tables A-4 and 
A-5 includes the allowance applicable to each GC 
method.  IF GC/MS, or a combination of second-column 
GC and GC/MS, is used, the total cost of all such 
analyses for a particular parameter shall not exceed 
the funding allowed for positive confirmation using 
only second-column GC. 

OEM LIKES SOW/HOD I 
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l Pursuant to the "Changes" Clause of Section I of the bask contract. The 
performance Derlod and the final delivery schedule are changed from 15 Feb 94 
(performance period) and 1 Jan 95 (final delivery schedule date) to 31 Dec 94. 
The celling amount of this delivery order will not be affected by this 
modification. This modification was generated by request of the contractor 
with no Increase to the celling amount, contractor's letter dated 10 Feb 94 Is 
Incorporated to this document by reference. 
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1. Pursuant to the "Changes" Clause in Section I of the basic contract, the 
Statement of Work for Oelivery Order 0022, dated 06 Jul 93 is superseded by 
the revised Statement of Work, dated 17 Jul 94. The subject delivery order 
ceiling amount is Increased by $229,526.00. 

2. As a result of paragraph 1 above, the said order is more specifically 
modified as set forth below: 

a. SECTION A - Cover Page - The Not-to-Exceed amount 1n block. 20 (cover 
page) 1s Increased BY $229,526.00 from $3,299,352.00 to $3,528,878.00." 

b. SECTION B - THE SCHEDULE 

Item No        Supplies/Services 
Quantity 
Purch Unit 

Unit Price 
Total Item Amount 

0001 CLIN Change sec class: U 1 
LO 

N 
N 

0002 

noun: SAMPLING. ANALYSIS AND DATA 
acrn: XA  nsn: N 
site codes:   pqa: D acp: D fob: D 
pr/mipr data: FY7624-94-08202, FY7624-93-08305, FY7624-94-08353, 

FY7624-94-08235, and FY7624-94-08663 
type contract: Y 

descriptive data: 
Conduct work in accordance with the Statement 
of Work (SOW) of this order, dated 17 JUL 94 and 
Section C, The Description/Specifications of the 
Basic contract. Submit data in accordance with 
Attachment #1, the Contract Data Requirements List (CDRL) 
of the basic contract as implemented by paragraph VI 
of this order's SOW. This modification adds $83,590.00 
to the price for CLIN 0001. 

CLIN Change sec class: U 1 
L0 

N 
N 

noun: SAMPLING, ANALYSIS AND DATA 
acrn: XA  nsn: N 
site codes:   pqa: D acp: D fob: D 
pr/m1pr data: FY7624-94-08202, FY7624-93-08305, FY7624-94-08353, 

FY7624-94-08235, and FY7624-94-08663 
type contract: Y 

descriptive data: 
Provide support in accordance with the Statement 
Work (SOW) of this order, dated 17 JUL 94 and Section C, 
The Description/Specification of the basic contract. 
This modification adds $128,148.00 to the price for 
CLIN 0002. 
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Item No Supplies/Services 
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Quantity 
Purch Unit 

Unit Price 
Total Item Amount 

• 

0004 CLIN Change sec class: U 1 
LO 

N 
N 

noun: CHEMICAL ANALYSES 
acrn: XA  nsn: N 
site codes:   pqa: D acp: D fob: D 
pr/mlpr data: FY7624-94-08353, FY7624-94-08235, and 

FY7624-94-08663 
type contract: Y 

descriptive data: 
This modification adds $17,788.00 to the price 
for CLIN 0004. 

c. SECTION C - nPsrrintion/Specs - The SOW for this order entitled 
"Installation Restoration Program Remedial Investigation/Feasibility Study, 
Distant Early Warning (DEW) Line Sites and Cape Llsburne AFS, AK", dated 
17 Oul 94 is attached hereto as Attachment #1 to this modification. 

d. SECTION F - Supplier Schedule Data - The delivery schedule is modified 
as set forth below: 

Item No    Supplies Schedule Data 

Delivery Schedule 
Quantity   Date 

0001    CLIN Del Sch Change 
acrn: XA 
ship to: U 

sec class: U 

1 95APR01 

0002    CLIN Del Sch Change 
acrn: XA 
ship to: U 

sec class: U 

1  95APR01 

0004   CLIN Del Sch Establish 
acrn: XA 
ship to: U 

sec class: U 

1 95APR01 
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e. SECTION G - Accounting Classification Data: 

Appropriatlon/Lmt Subhead/CPN Recip DODAAD   Obligation 
ACRN Acct Class data  Supplemental Accounting Classification       Amount 

AC  ACCOUNT ESTABLISH 
UNCLASSIFIED     5743400 F74400 $229,526.00+ 

304 7431 434419 040000 53440 000000 674400 
pr/m1pr data: 

FY7624-94-08663 

XA  SPECIAL ACRN CHANGE 
UNCLASSIFIED 

descriptive data: 
Special ACRN XA funds CLINs 0001, 0002, and 0004 and includes the 

following: 

AA:$ 299.855.00 
AB:$  99.986.00 (mod 0022.01) 

:$2,899.511.00 (mod 0022,02) 
AC:S  229.526.00 (mod 0022-04) 

TOTAL $3,528,878.00 

FINANCE OFFICER: Pay funds in alphabetical order. 

3. All other terms and conditions remain unchanged. 
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1994  JUL  17   1993   J'JL   6 

STATEMENT     OF     WORK 
INSTALLATION RESTORATION  PROGRAM 

REMEDIAL   INVESTIGATION/FEASIBILITY  STUDY 

STAGE -1 

DISTANT EARLY WARNING (DEW) LINE SITES and CAPE LISBURNE AFS, AK 

I.   DESCRIPTION OF WORK 

1 . 1 Scop* 

1.1.1  Background.  The objective of the Air Force Installation 
Restoration Program (IRP) is to assess past hazardous waste disposal and spill 
sites on Air Force installations and develop remedial actions consistent with 
the National Contingency Plan (NCP) for those sites which pose a threat to 
human heaith and welfare or the environment.  This objective is achieved 
througn. a Remedial Investigation Feasibility Study (RI/FS) process in which 
conclusions and recommendations drawn from accurate and validated data are 
used to structure and guide subsequent activities. 

The RI/FS process includes scoping to define data requirements and objectives, 
a remedial investigation to characterize sites for a baseline risk assessment, 
and a feasibility study to define and evaluate alternative remedial actions so 
that a recommended action may be selected.  Each of these steps of the RI/FS 
process can be conducted in stages that focus on particular aspects of the 
process. 

The Contractor shall accomplish the actions described in this Statement of 
Work (SOW) to complete the RI/FS process at the following seven Dew Line Sites 
and Cape Lisburne: 

Barter Island AFS (BAR-M); Bullen Point AFS (POW-3); Point Lonely AFS (POW-1); 
Point Barrow AFS (POW-M); Point Lay AFS (LIZ-2); Wainwright AFS (LIZ-3); and 
Oliktok Point AFS (POW-2). 

1.1.2  Requirements for Project Activitiee.   Tfee—InGtallation 
Rcotoration Program (IRP)—Handbook referenced in thio Statement of Work 
providoc roquiromoncc for laboratory and fiold aacivicioG and applicable 
formate for projirofi ^"""TTI""'''' '■>'•»'- rh-iii hn m-nri hy rhn Cnnf.rarrnr, Volume—is 
Of    thC    Ilandhnnlt    drtfifd    MT/    1QQ1     { *■    p™'"^"^    .inrlnir    rnp^r-am    nr.trr.T-  Thio 
doeumcnL ,j iretereneea in this Gfcatemene oi  Work as the Handbook-:—The 
Handbook t-o Sntmorr the Installation Restoration Program (IRP) Statements of 
Work. riaterl September 1993. referred rn in this SOW as »The Handbook." is 

provided nnrler separate cover as general guidance only. AjlV reference within 
the Handbook- language regarding compliance and/or formats for reports as a 
requirement- of this Delivery Order shall be considered deleted. If a conflict 
is identified between this general guidance and anv OSWER. U.S. Environmental 
Protection Agency (EPA), or other regulatory guidance or requirements, the 
Handbook shall be disregarded.  Also- references to requirements for approval 
for devisHnns throughout the Handbook shall be considered invalid. Finally, 
the Methon Detection Limits (MDLs) identified in the Handbook are a 
consolidation of numerous CFR documents which incorporate current EPA 
requirement"   However, the Contractor shall be responsible for anv updates in 
the CFR.  The Contractor is responsible for the thorough knowledge and 
understanding of the previous findings and recommendations that affect this 
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task prior to the start of field activities.  The documents involved include 
but are not limited to the IRP Phase I Records Search, and the IRP Phase II 
plans and reports addressing the Dew Line Sites and Cape Lisburne. 

1.1.3 Maatings.  A maximum of—two (2)—Contractor porconnol,—including 
tho projoGt loadori—ohall attend eight—(3) mootingc at Elmondorf AFB,—«K-r 
Each mooting Ghall bo two (3) 3-hour workdays in duration■  All meetings shall 
be coordinated by the Restoration Team Chief (RTC). 

1.1.4 Special Notification».  The Contractor shall immediately 
report to the RTC via telephone, any data or results generated during this 
investigation which may indicate an imminent health risk.  Following this 
telephone notification, a written notice shall be prepared and delivered 
within three (3) days.  This notification shall include supporting 
documentation (sequence 16, para 6.1) 

1.2  Project Scoping Documenta 

The purpose of the project scoping documents is to clearly and comprehensively 
define project activities prior to the initiation of field work.  The 
Contractor shall prepare and submit the following project scoping documents 
for this task prior to the initiation of any field activities, removal 
actions. :r laboratory analyses. 

1.2.1 Engineering Network Analysis.  Provide within ten (10) days 
after the issuance of an order a computer generated network analysis which is 
a detailed task plan for the RI/FS work efforts.  The network analysis (GANTT) 
chart shall be in the form of a progress chart of suitable scale to indicate 
appropriately the percentage of work scheduled for completion by any given 
date during the period of the delivery order.  The network analysis (GANTT) 
shall show both serial and parallel subtasks leading to a deliverable product 
or report, and shall show early and late start and completion dates with 
float.  The network analysis (GANTT) shall be updated and submitted quarterly 
(sequence 3, para 6.1). 

1.2.2 Work Flan.  This section will discuss the overall approach, 
(including a brief summary of the Conceptual Site Model and Data Quality 
Objectives), major tasks, scope, timeline, and ma^or decision points.  Due to 
the extreme remoteness of the Dew Line Sites and Cape Lisburne, the Contractor 
shall include a detailed plan for logistics and strategy to complete the RI/FS 
field activities.  Follow the format specified in section 1 of the Handbook. 
In preparing the Work Plan, use previous reports and the information gathered 
during the literature search and presurvey along with experience at similar 
sites.  Reevaluate the recommendations for Dew Line Sites and Cape Lisburne 
developed during previous IRP stages.  The Contractor shall also prepare a 
draft and final addendum to the existing DEW Lines RI/FS work plan. IhS. 
addendum shall detail the removal activities occurring at Cape Lisburne LRRS 
pursuant -n paragraph 1.1.3.14 of this SOW. (sequence 4, para 6.1). 

1.2.3  Sampling and Analysis Plan (SAP).  The SAP consists of a 
quality assurance plan (QAPP) and a Field Sampling Plan (FSP).  Prepare a SAP 
describing how project activities will be accomplished in the format specified 
in section 1 of the Handbook.  The Contractor shall also prepare a short 
addendum m   this basic SAP which focuses on those sampling and analysis 
»eHvitiec nnrterrakPn as nart of the removal action specified in paragraph 
T.l.3.14 of this SOW.  Incorporate review comments and obtain RTC concurrence 
|prior to the start of field activities (sequence 4, para 6.1). 
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1.2.4  Health and Safety Plan (HSP) .  Provide a written Health and 
Safety Plan within eight (8) weeks after the issuance of an order.  Ihe. 
mni-rarr.or <;hall al^o nrsoarP an addendum to the ^j^rir.q PSW Lines RI/FS HSP. 
ronoRrmr.a removal  acrivir.:RB cnnrticr.Rd puminnr ~s rarfsgraph, 1.1.2.14 Q£ rhin 
sow.  The Contractor shall comply with USAF, OSHA. EPA, state, and local 
heaith and safety regulations regarding the proposed work effort.  Use EPA 
guidelines for designating the appropriate levels of protection needed at the 
study sites.  The Health and Safety Plan shall provide no less protection than 
the protection contained in the manual entitled "Heaith and Safety 
Requirements for Employees Engaged in Field Activities" dated 1981 and the 
•Occupational Safety and Health Manual for Hazardous Waste Sites Activities" 
dated 1985 and 29 CFR 1910.  Coordinate the Health and Safety Plan directly 
with applicable regulatory agencies prior to submittal to AFCEE/ESR.  The 
Contractor shall certify to AFCEE/ESR that the Contractor has reviewed the 
coordinated Health and Safety Plan with each employee and also subcontractor's 
employees prior to the time each employee engages in field activities 
(sequence 4, para 6.1). 

1.2.5  Cosnminity Relations Plan.  The Contractor shall prepare a 
Community Relations Plan (CRP) for the DEW Line Sites and Cape Lisburne AFS 
outlining the specific puolic communications and involvement techniques to be 
used in coordination with remedial sice activities (sequence 4,^ para 6.1). 
Follow ehe guidance contained in "Community Relations in Superfund, a 
Handbook", office of Solid Waste and Emergency Response (OSWER) Directive 
9230.0-03C (EPA/540/R-92/009, January 1992, PB92-953341) , and other applicable 
directives.  Also, use as a guidance previously accomplished CRP from other 
installations in Alaska.  Appropriately adapt such guidance to the local 
situation at the DEW Line Sites and Cape Lisburne.  As described in OSWER 
Directive 9230.0-03C. the CRP shall include, but not be limited to, a 
description of the sites and the community, an overview of the community 
involvement to date, key community concerns regarding the site and AF site 
activities, and suggested community relations activities.  A contact list of 
elected officials, agency representatives, and interested groups and 
individuals shall be included in appropriate copies of the plan.  In addition, 
the plan will include suggested locations for meetings and information 
repositories.  Contractor activities to develop the CRP shall include 
conducting a review of site information provided by the AF. 

1.3  Project Activities 

The Contractor shall conduct the following tasks to achieve the purposes 
stated herein, in compliance with approved scoping documents, the Handbook, 
and all applicable regulations and requirements. 

1.3.1  comounity Relations.  Provide support to the base public 
affairs'office for the tasks described below pertaining to the RI/FS Community 
Relations Program. 

1.3.1.1  Public meetings and workshops.  The Contractor shall be 
responsible for coordinating public meetings and workshops for all DEW Line 
Sites and Cape Lisburne AFS.  This includes producing briefing scripts, slides 
and any associated products such as response cards and sign-in sheets.  As 
requested by the base Community Relations office in coordination with the RTC, 
research and provide materials for public queries, news media queries, and 
news releases.  Assume a maximum of one (1) workshop/meeting (Seq. nos. 3,9). 
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1.3.1.2 Public rnciees .  As required by ehe base Community 
Relations office and the RTC, the Contractor shall prepare and publish public 
notices for the Fairbanks and local newspapers.  The purpose of these notices 
is to inform the public of a meeting, workshop, or comment period in which 
they have the opportunity to be involved in the IRP Program at DEW Line Sites 
and Cape Lisburne AFS. Also, these notices may be utilized to inform the 
public of other pertinent program information such as quarterly notices of 
documents placed in the information repositories.  The format for the notices 
shall be coordinated with the Community Relations office and RTC, and then 
submitted to the RTC for review prior to delivery to the base.  Assume a 
maximum of two (2) notices (Seq. no. 3) . 

1.3.1.3 Photo Notebook.  The Contractor shall develop a photo 
notebook which focuses on the overall IRP program at DEW Line Sites and Cape 
Lisburne AFS.  The layout of the notebook will be coordinated with the public 
affairs office and RTC.  Assume a maximum of one (1) update (Seq. no. 9) . 

1.3.1.4 Mailing List.  In coordination with the base Community 
Relations office and the RTC, prepare and update the mailing list on a 
quarterly basis.  Assume a maximum of two (2) updates (Seq. no. 3) . 

1.3.1.5 Maps.  Prepare presentation quality maps of the 
installations and their sites to use in newsletters and to distribute to the 
public. 

1.3.1.6 Information, Repository/Administrative Recors.  Prepare a 
listing of all documents required for the Information Repository and 
Administrative Record.  Create an Information Repository and Administrative 
Record.  The Repository and Record will be maintained by the 11 CEOS/CEVR 
Community Relations Coordinator.  Assume two locations for the Repository and 
Record, one in Anchorage and another in Elmendorf AFB, AK.  Actual locations 
will be determined by the 11 CEOS/CEVR Community Relations Coordinator. 

1.3.2 Literature Search.  Conduct a literature search and analyze 
aerial photos of the DEW Line Sties to supplement existing information that 
has been collected.  The purpose of the literature search is to complete the 
conceptual site model so that a numerical estimate of risk can be developed. 

1.3.3 Praaurvey.  within eight weeks of the issuance of an order, the 
Contractor shall visit the Dew Line Sites and Cape Lisburne to ensure complete 
understanding of site conditions.  Coordinate this visit with the RTC and the 
11 CEOS project manager.  The Contractor shall look for evidence of 
contamination at each site visited (e.g., leaking drums, vegetative stress, 
leachate seeps).  The Contractor shall observe the physical settings of each 
site visited to formulate specific recommendations concerning boring 
placement, use of geophysical techniques, and other aspects of the proposed 
field investigation.  The findings of the presurvey shall be used to prepare 
the Work Plan, SAP, and HSP for the RI and to prepare scoping documents for 
the treacability study(ies).  Assume one presurvey and one reconnaissance 
trip. 

1.3.4 Quality Aaauranca/Quality control (QA/QC) .  A QA/QC 
program shall be conducted and documented for all work pursuant to this 
delivery order.  Contractor and project-specific documents concerning QA/QC 
procedures and requirements shall be strictly followed.  Data generated under 
the QA/QC program shall be used by the Contractor for evaluating the 
analytical results and field records assembled for each site to identify 
accurate and validated data that may be used to assess risk, develop 
conceptual site models and evaluate alternatives. 
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13 5  Conceptual Site Model.  Use all available RI/FS data 
supported"by acceptable QA/QC results (as measured against QAPP requirements) 
and site characterization information to refine, based on newly collected 
data, the conceptual site model.  The model shall define the nature and extent 
of contamination and the transport and fate of those contaminants.  The 
minimum requirements of the model are given in section 2 of the Handbook.  The 
complexity and detail of the site model shall be consistent with the nature of 
the site and site problems, and the amount of data available the conceptual 
site model shall be documented in the Work Plan. 

13 6  ARARs Evaluation.  The Contractor shall identify all 
Applicable or Relevant and Appropriate Requirements (ARAR).  These ARARs will 
be documented in the Work Plan. 

1.3.7  Data Collection,  Sampling,  and Analysis Procedures. The 
Contractor shall conduct field activities, sampling, laboratory analysis, and 
data quality assessment. Section 2 of the Handbook is recommended for the 
Contractor to follow. The Contractor shall conduct all activities in 
accordance with the WP and the SAP approved by the COR. The COR shall be 
notified in writing of any planned deviation from the activities specified in 
these documents. COR approval of deviations is required prior to perrormance. 
The CorrrafT.nr °hal1 ansnrp -hat .".11 analyses and analytical !7,eChOflS' Oft/PC, 
rpnnirwpnrs are ^na mpr ar all rimes before and during the, analysis Of. 

samples. 

The field investigation (including all drilling and sampling operations) shall 
be supervised by a registered geologist, hydrogeologist, or professional 
engineer.  If required by the state, the on-site field supervisor shall be 
certified by the state to install test wells.  A detailed log of field 
conditions, materials penetrated during drilling, well completion, and 
sampling conditions, as described in Section 2 of the Handbook, shall be 
maintained and made available for Government inspection upon request. 
Decisions on well and boring locations, well depths, screened intervals, and 
all details of the field investigation shall be made by the COR, and the 
Contractor's field or project supervisor. 

13 8  Regulatory Requirements and Permits.  All well drilling, 
development , sampling, laboratory analysis, and other activities pursuant to 
this effort shall be conducted in strict accordance with all applicable 
federal and state laws, ordinances, rules and regulations, and all authorities 
with jurisdiction over such activities.  The Contractor shall complete 
permits, applications, other documents, and proficiency tests required by the 
regulatory agencies.  The Contractor shall file documents with appropriate 
agencies and pay all applicable permit and filing fees.  The Contractor shall 
identify locations requiring permits to Radar Station Manager.  The Contractor 
shall include all correspondence in appendices to the technical reports in 
accordance with Section 4 of the Handbook. 

All laboratory analyses shall conform to all applicable federal, state, and 
local regulatory agency requirements.  If the requirements specify that 
certification is necessary to conduct one or more specific analyses, the 
Contractor shall furnish documentation showing laboratory certification with 
the first set of analytical data supplied to AFCEE/ESR and the COR. 

The Contractor shall containerize and sample materials suspected to be 
hazardous in accordance with applicable requirements. Guidance from the 
Handbook, and the approved Plans.  The Contractor shall transport these 
containerized materials to a location within the installation boundary 
designated by the Radar Station Manager at a frequency specified by the 
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Station Manager.  The Contractor shall handle, store, and/or dispose of 
potentially hazardous materials.  The Contractor snail transport and empty 
containerized materials determined not to be hazardous to locations within the 
installation boundary identified by the Station Manager. 

1.3.9  Remedial Investigation (RI) .  The Contractor shall conduct a 
RI to characterize environmental conditions; define the concentration, nature, 
and extent of contamination; and quantitatively estimate the risk to human 
health and the environment and study the area through the collection of 
geologic and hydrologic data, environmental samples, the laboratory analyses 
of those samples for potential contaminants, the evaluation of the analytical 
results and field measurements with respect to quality control data, and the 
interpretation and analysis of accurate and precise data.  The purpose of data 
collection, sample collection, and laboratory analysis is to determine whether 
any contaminants generated from installation activities have entered the 
environment.  The field investigation is used to determine the source of any 
identified contaminants, the magnitude of contamination relative to Applicable 
or Relevant and Appropriate Requirements (ARARs), and any naturally occurring 
or background concentrations for specific compounds.  The RI shall comply with 
the specifications, procedures, and methodologies presented in the project- 
specific SAP.  The COR must be notified in writing prior to any modification 
DZ  or deviation from any activity described ir. these documents. 

1.3.9.1   Soil Borehole Drilling and Sampling and Well 
Installation and Sampling.   The Contractor shall drill and collect 
samples from boreholes as specified in the SAP.  The Contractor shall evaluate 
the need to install, sample, and develop monitoring or extraction wells. 

1.3.9.1.1  Lithologic Samples.  The Contractor shall describe core 
samples at least every five (5) feet of drilling or at each change in 
lithology, whichever is less, to indicate significant changes in lithology of 
characteristic properties that relate to the strata penetrated.  Any 
deviations shall be coordinated with the COR.  Guidance for standard 
identification practices are found in the Handbook.  The Contractor shall 
include in the field logbook observations made by the driller and rig 
geologist during drilling such as depth to water, penetration rate, drill rig 
behavior, and other observations that might be indicative of changes in 
formation characteristics.  The Contractor shall record depth to permafrost in 
ail the soil borings and shall not proceed beyond five (5) feet into the 
permafrost layer. 

1.3.9.1.2  Drill Cuttings and Drilling Fluids.  The Contractor 
shall containerize all drill cuttings and drilling fluids.  All drill cuttings 
and drilling fluids shall be managed and disposed of in accordance with the 
project SAP. (Note: The Contractor shall be responsible for providing all 
necessary containers.)  The Contractor shall be responsible for the logistics 
of the ultimate disposal of all drill fluids or drill cuttings deemed 
hazardous in accordance with current EPA off-site disposal policy and state 
and/or local hazardous waste disposal laws.  The contractor shall coordinate 
with the Station Manager for on-site placement and disposal of all drill 
cuttings, fluids, purge fluid, and excavated material.  If on-site disposal is 
excluded, all hazardous waste shall be transported by a permitted hazardous 
waste transporter to a licensed Resource Conservation and Recovery Act (RCRA) 
approved facility and be accompanied by a Uniform Hazardous Waste Manifest. 
The Contractor shall provide a final, completed copy of the hazardous waste 
manifest to the 11 CEOS/CEVR.  The Radar Stations' hazardous waste managers 
will sign all hazardous waste manifest documents. 
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1.3.9.1.3  Well/Boring Precaution».  The Contractor shall mark the 
field locations of all borings during the planning /mobilization phase of the 
field investigation.  The Contractor shall consult with base personnel to 
minimize the disruption of base activities, to properly position wells with 
respect to site locations, and to avoid penetrating underground utilities. 
The Contractor shall obtain all permits prior to commencement of digging and 
drilling operations.  The Contractor shall utilize a registered land surveyor 
in determining the elevations and locations of all off-base background study 
borings.  All borings and wells from which samples are taken shall be surveyed 
by the Contractor for vertical and horizontal control.  The Contractor shall 
record the positions on project and site specific maps.  Bench marks used must 
have been previously established from and be traceable to a U. S. Coast and 
Geodetic Survey (USCGS) or U. S. Geological Survey (USGS) survey marker. 
Clearly identify all bench mark locations on the base map. 

1.3.9.1.4 Water-Level Mttiuremants in Boreholes.   The 
Contractor shall measure water levels in all boreholes after the water level 
has stabilized.  Include this information and the date of measurement in the 
boring logs.  Also, record soil moisture conditions (moist, wet, saturated, 
etc.) in the boring log. 

1.2.9.1.5 Air Monitoring During Drilling.  The Contractor shall 
monitor the ambient air in the breathing tone above the borehole during ail 
drilling with an appropriate organic vapor analyzer to identify potentially 
hazardous and/or toxic vapors.  Include air monitoring results in borehole 
logs. 

1.3.9.1.6 Subsurface Soil Sampling.  The Contractor shall collect 
soil samples from borings as specified in the SAP.  The SAP specifies the 
analytical methods, the parameters for analysis, and the estimated number of 
analyses for soil samples. 

1.3.9.1.7 Well Construction Requirements.  The Contractor shall 
coordinate with the COR to determine well completion requirements (flush or 
projected above ground surface) .  All wells shall be secured as soon as 
possible after drilling.  The Contractor shall provide corrosion resistant 
locks for both flush and above-ground well assemblies.  The locks shall be 
compatible with existing wells.  The Contractor shall turn the lock keys over 
to 11 CEOS/CEVR POC following completion of the field effort.  The Contractor 
shall coordinate with the 11 CEOS/CEVR POC, the RTC, and the COR the selection 
of exact well and screen placement, gravel pack design, and screen slot size. 

1.3.9.1.8 Well Logs.  For each well, the Contractor shall prepare a 
well completion log and schematic diagram showing well construction details. 
Lithologic descriptions, well elevation survey data, and other information 
included in the well logs shall conform to the specifications of the SAP. 

1.3.9.1.9 Well Development.  The contractor shall develop each well 
as soon as possible.  Guidance for well development procedures are found in 
the Handbook.  The Contractor shall measure the rate of water production, pH, 
specific conductance, and water temperature during well development. 

1.3.9.1.10 Well Placement.  The Contractor shall avoid installing 
wells in depressions or areas subject to frequent flooding and/or standing 
water.  If wells must be installed in such areas, the Contractor shall design 
the wells so standing water does not leak into the top of the casing or 
cascade down the annular space. 
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1.3.9.1.11 Well and Borehole Clean-up.  The Contractor shall clean 
the area following the completion of each well and borehole.  The Contractor 
shall return all sites to the original condition of the site. 

1.3.9.1.12 Groundwater and Surface Water Sampling.  The 
Contractor shall collect groundwater and Surface Water samples from newly 
developed well and existing wells and from surface water bodies.  The SAP 
snail specify the analytical methods, the parameters for analysis, and the 
estimated number of analyses for groundwater and surface water samples. 

1.3.9.1.13 Composite Sampling.  The Contractor shall collect and 
analyze drill cuttings, fluids, purge fluids, and excavated material.  The SAP 
shail specify the analytical methods, the parameters for analysis, and the 
estimated number of analyses for composite samples. 

1.3.9.2  Geophysical Surveys.  The Contractor shall evaluate whether 
geophysical surveys are needed (e.g., to determine boundaries of landfills, to 
locate underground debris, utilities and storage tanks).  Where geophysical 
surveys are appropriate, the Contractor shall select a geophysical survey 
technique or techniques (such as ground penetrating radar (GPR), magnetometer 
or electromagnetic surveys (EM)] that will best meet the desired application. 
The technique is) used shall be approved by the RTC prior to use.  Approximate 
numoer of surveying days is included in Annex A which is to be used for 
costing purposes only.  Appropriate grid systems shall be established and the 
Contractor shall use the results of this survey to prepare a contour map of 
the results.  Provide this map as an attachment to the first R&D Status Report 
submitted after the completion of the geophysical surveys.  The Contractor 
shall perform the geophysical surveys before drilling and use the results in 
selecting the location of soil borings, wells, test pits, if necessary. 

1.3.9.3 Permeability Testing.  The Contractor shall determine the 
need for a permeability test at Cape Lisburne AFS. to provide additional data 
on the hydrogeologic characteristics of the water table aquifer. The SAP shall 
specify the method to be used for the permeability test. 

1.3.9.4 Water Level Measurement.  The Contractor shall evaluate 
the need for conducting a complete round of water level measurements in all 
existing and new wells at Cape Lisburne AFS at the beginning of field work and 
during the field sampling effort.  Data gathered shall be used for 
interpreting groundwater flow directions and groundwater gradient. 

1.3.9.5 Soil Gas Surveys.  The Contractor shall evaluate the need 
for soil gas surveys and Hydropunch (e.g., to select soil boring locations). 
If soil gas surveys and hydropunch are included as part of the approved Work 
Plan and FSP, the Contractor shall establish appropriate grid systems.  The 
Contractor shall prepare a posting map of soil gas values relative to their 
location, on the grid used.  Provide this map as an attachment to the first R&D 
Status Report submitted after completion of the soil gas survey (sequence 3, 
para 6.1) .  Approximate number of surveying days are included in Annex A 
which is to be used for costing purposes only. 

1.3.9.6 Groundwater Field Screening. The Contractor shall 
perform groundwater field screening. The SAP shall specify the method, 
location, and type of groundwater field screening. 

1.3.9.7 Baseline Risk Assessment.  The Contractor shall use data 
supported by acceptable QA/QC results (as measured against QAPP requirements) 
and the conceptual site model to numerically estimate the risk posed by site 
contaminants to human health and the environment.  The Contractor shall 
identify and list all ARARs for those contaminants detected in environmental 



F33615-90-D-4010, 002204 
' "-tachment 1 

ge 9 of 20 

samples at the sice.  The Contractor shall provide ail ARARs evaluations as an 
attachment to the Technical Report.  Provide the results of the baseline risk 
assessment in the Technical Report using the formats in Section 4 of the 
Handbook as a guidance. 

The Contractor shall identify those sites posing minimal or no threat to human 
health, welfare, or the environment and for which no further action is 
appropriate. 

The Contractor shall use the results of the risk assessment in establishing 
remedial action objectives and developing remedial alternatives in the 
Feasibility Study. 

1.3.9.8 Defense Priority Modal Scores.  The Contractor shall use 
the Defense Priority Model to score the sites.  The score shall be included as 
an appendix to the RI/FS Technical Report. 

1.3.9.9 Fata and Transport.  The Contractor shall perform fate and 
transport modeling for contaminants of interest to include the projection of 
future contaminant concentrations within the boundaries of the site.  This 
will be done in conjunction with the RI/FS report. 

1.3.10 Feasibility Study (FS).  The Contractor shall perform a FS 
concurrently with the RI.  As much of the FS as possible shall be performed 
early in the RI/FS process and refined as additional RI data are obtained. 
The Contractor shall use the information from the RI and the baseline risk 
assessment to develop and evaluate remedial action alternatives for each site 
where a threat to human health or the environment exists.  The Contractor 
shall follow the procedures specified in USEPA OSWER Directive 9355.3-01, 
"Guidance for Conducting Remedial Investigations and Feasibility Studies Under 
CERCLA."  The Contractor shall employ streamlining methods wherever possible 
and develop and evaluate the minimum number of alternatives needed to provide 
a range of promising treatment and containment actions.  The Contractor shall 
eliminate impracticable alternatives from further consideration early in the 
FS process.  The scope and level of detail shall be consistent with the nature 
and complexity of site problems. 

1.3.10.1  Develop and Screen Alternatives.  The Contractor shall 
establish remedial action objectives and remediation goals for protecting 
human health and the environment.  These objectives and goals shall be 
determined based on identified ARARs and acceptable exposure levels as defined 
in the baseline risk assessment and refined throughout the RI/FS process. 
Identify general response actions and applicable technologies based on site 
and contaminant conditions, and combine technologies to formulate distinct 
alternatives.  The Contractor shall develop alternatives which eliminate, 
control, and /or reduce risk to human health or the environment to acceptable 
levels for each pathway.  Where a wide variety of promising alternatives 
exists, the Contractor shall screen the alternatives based on effectiveness, 
implementability, and cost.  The Contractor shall detail the development and 
screening of the alternatives process and identify the alternatives selected 
for detailed analysis in the Informal Technical Information Report (ITIR). 

1.3.10.2   Detailed Screening of Alternatives.  The Contractor 
shall conduct a detailed analysis on each alternative selected and identified 
in the above step and approved by the COR.  Using the methodology in OSWER 
Directive 9355.3-01, the Contractor shall evaluate each alternative against 
the nine criteria.  In addition to the individual assessment, the Contractor 
shall perform a comparative analysis to determine the relative performance of 
alternatives.  The Contractor shall focus the analysis on sub-factors and 
criteria most pertinent to each site and the scope and complexity of the 

• 
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proposed action. Provide a summary of the Detailed Analysis of Alternatives 
in the R&D report submitted following cask completion.  Include summary tables 
of the individual and comparative analyses that will be used in the Technical 
Report. 

1.3.11  Decision Documents.  The Contractor shall prepare and submit 
Decision Documents (DD) following the Handbook Section 4.4 as guidance.  The 
purpose of the DD is to support a remedial action alternative or a no further 
action alternative.  The Contractor shall submit an Interim Decision Document 
detailing the removal action process, results and conclusions. 

1.3.12  Sit* Specific Requirements. The Contractor shall perform 
the requirements listed in this SOW in conformance with the guidance of the 
Handbook, requirements of the approved WP, and the SAP.  Annex A specifies the 
proposed values for field and laboratory activities to be conducted, 
specifications for field activities, information for sediment and soil 
samples, analytical methods, parameters for analysis, estimated number of 
analyses for water/sediment/soil samples, required analytical methods, 
estimated number of analyses for all core samples, estimated number soil gas 
analyses for each parameter, and field QC sample requirements for soil and 
water samples for costing purposes oniy. 

1.3.13  Weekly Field Activity Report 

The contractor shall transmit a Weekly field activity report.  The reports 
shall -Include, but not be limited to. all field work detailed in this SOW, a 
listing of any problems encountered (e.g.. equipment problems, equipment-, 
dawntiasl. and actions taken to resolve those problems.  The AFCCC RTC shall 
develop tho format—for the reporti 

1.3.14  Removal Actions 

The Contractor shall complete the following tasks to remove or otherwise 
control source contamination and further characterize site conditions at Cane 
Lisbume LRRS. Tne Contractor shall include any data generated during these 
activities in the pertinent reports. 

1.3.14.1 Task 1 involves placement of an interceptor trench (French 
drain) below Petroleum. Qil, and Lubricant (POL) Tanks ] and 2 to capture 
spilled or leaked petroleum products which are currently migrating through the 
subsurface toward a nearby surface water body. Collected material shall drain 
to a sumn for separation into its water and petroleum components. Accumulated 
water shall be treated using granulated activated carbon or appropriate vapor 
control   rechnoioov.—chemically analyzed £az lia presence ol remaining 
contaminants. and Subsequently■ in coordination with Alaska Department &£ 
Environmental Conservation (ftDECJ , disposed of according to all applicable 
water regulations. Recovered petroleum product will be incinerated on-site. 
after coordination ADEC. Soils excavated to accommodate the trench may be 

turned to the surrounding land. provided that thev are not considered E£t 
hazardous under the RCRA—"contained-Jn* oglJCY. Soils which are deemed 
hazardous mav be—drummed Süd—££££ £fl£ off-site disposal according £_o. 
applicable hazardous waste regulations, or may be stored on-site pending 

subsequent; remedial activities. 

1 -3-14.2 Tasfc   2   requires   the   removal   and   off-site   disposal   of   a 
sludge pile   located at  Landfill   and Waste Accumulation Area Number  1.     TTsing a 
backhoe     provided—by.—£jlfi bflae, ÜXfi sludfls QÜS shall     be excavated. 
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containerised in S^-rrallon dniwiH. and transporrM to a disposal facility in 
ehe continental U.S.   A teimnrwrv drum staging area shall frg established 
nearby to store the drums until fhev are transported. Current Plans may 
involve shipment of waste on the barge's return trip to Cage LJSburne, Prior 
to field operations on this task, a representative sample of the Sludge must 
be collected and an^lv^ed using TCLP and other "hflracterJStiC methods f.O 
determine if the rracerial is a hazardous waste. The Sludge must be managed 
and disposed of according to the results of such analyses. After removal Of 
the sludge, -he excavated area must also be sampled and analyzed tQ detect any 
constituents remaining at the Site. 

1   7  n.i Task 3   involves  limited PCS  sampling and analysis. 
The purpose of this task ;s twofold; to further characterize contamination in 
ocean sediments ad-iaoent to Landfill and Waste Accumulation Area Numbei 1. and 
to locate a reported "hot snof undiscovered during the 1993 RI/FS sampling 

program. 

1.4   Project Deliverables 

Deliver the following documents in compliance with the requirements of item 
VI, the formats required ir. section 1 and 4 of the Handbook, and the 
specifications noted below.  Draft reports are considered "drafts" cnly 
because they have not been reviewed and approved by the Air Force.  In all 
other respects, -drafts" shall be complete, in the proper format, fully 
illustrated, and free of grammatical and typographical errors. 

1.4.1   Scoping Documents. 

a. Fnair.eerir.g Network Analysis (GANTT) (para 1.2.1).  Provide within 
ten (10) days after the issuance of an order.  Update and submit quarterly 
(sequence 3, para 6.1). 

b. Work Plan (para 1.2.2).  Use the format in section 1 of the Handbook 

(sequence 4, para 6.1). 

c. eamnl-r.3 and Analysis Plan (1.2.3).  Use the format in section 1 of 

the Handbook (sequence 4, para 6.1). 

d. Health and Safety plan (para 1.2.4).  Provide within six (6) weeks 
after the issuance of an order (sequence 4, para 6.1). 

e. community Relations Plan (para 1.2.5).  Provide within eight (8) 
weeks after issuance of an order (sequence 4, para 6.1). 

1.4.2 Special Notification.  Provide written notification of 
imminent health hazards and supporting documentation within three (3) days of 
telephone notification (sequence 16, para 6.1). 

1.4.3 Presentation Materials.  The Contractor shall prepare and 
present up to two (2) presentation packages at meetings coordinated by the Air 
Force (sequence 9, para 6.1). Attendance of these meetings is included in 
paragraph 1.1.3 of this SOW. As part of the presentation materials, the 
Contractor shall provide paper copies of all slides and overheads. 

1.4.4 Meeting summaries (para 1.1.3).  Provide no later than five 
(5) days after conclusion of each meeting (sequence 18, para 6.1). 
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1.4.5 Newsletter.  Prepare and submit a quarterly newsletter which 
presents the status of the entire base IRP Program,.  This will include 
preparing an outline resulting from input by all Contractors involved in the 
program.  The outline must be approved by the base and RTC prior to submittal 
of the newsletter.  The final product will be printed and distributed as 
agreed to by the RTC.  Assume a maximum of two (2) newsletters (Sequence no. 
3) . 

1.4.6 Pact Sheets.  As required by the base IRP Program, prepare and 
submit fact sheets which facilitate the public's understanding of the IRP 
Program.  These sheets should include key community concerns regarding sites 
as specified by the base.  Use the format agreed to by the base and RTC. 
Print and distribute the fact sheets as agreed to by the RTC.  Assume a 
maximum of two (2) fact sheets (Sequence no. 3). 

1.4.7 Public Notices.  In accordance with paragraph 1.3.6.2, prepare 
and submit public notices for the Fairbanks and local newspapers.  Use the 
format agreed to by the base and RTC (Sequence no. 3) . 

1.4.8 Photo Notebook.  In accordance with paragraph 1.3.6.3, develop 
a photo notebook which focuses on the overall base IRP Program.  The 
Contractor shall include photos of sites under investigation.—field, and 
removal activities, and sample locations. Photos Shall reflect proper 
sampling techniques. OA/OC procedures, and Health and Safety reports during 
field activities.  Prior to implementation, submit a conceptual layout of the 
notebook for review by the base and RTC (Sequence no. 9) . 

1.4.9 Mailing List.  In accordance with the base Community Relations 
coordinator and paragraph 1.3.6.4, update the existing mailing list on a 
quarterly basis (Sequence no. 3). 

1.4.10 Heps.  In accordance with the base community Relations 
coordinator and paragraph 1.3.6.5, prepare presentation quality maps. 

1.4.11 Information Repository/Administrative Records.   Submit 
the Information Repository and Administrative Records in accordance with Air 
Force Guidance and in concurrence with the COR and the base Community 
Relations Coordinator.  (sequence no. 4, para 6.1) 

1.4.12 Date Management.  The Contractor shall meet the data 
deliverable requirements of the Installation Restoration Program Information 
Management System  (IRPIMS).  The Contractor shall be responsible for 
recording field and laboratory data into a computerized format as required by 
the most current version of the IRPIMS Data Loading Handbook  (mailed under 
separate cover).  In order to perform this task, the Contractor shall use the 
IRPIMS Quality Control Tool (QC Tool) and PC software utility (mailed under 
separate cover with software manual) to quality check ASCII data files and to 
check all data files for compliance with requirements in the IRPIMS Data 
Loading Handbook.  Upon request, the IRPIMS Contractor Data Loading Tool 
(CDLT) is available.  This PC software is designed to assist the Contractor in 
preparing the various ASCII data files. 

Individual IRPIMS data files (e.g.,  analytical results, groundwater level 
data, etc.), including resubmissions, shall be delivered with a transmittal 
letter by the Contractor to the Air Force Center for Environmental Excellence 
(AFCEE) in sequence according to a controlled time schedule as identified in 
the current version of the IRPIMS Data Loading Handbook.  The Contractor shall 
include a copy of the Quality Control Tool error report, i.e., output from 
the QC tool, for each IRPIMS file submission. The error report shall be 
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submitted both in hard copy and as an electronic file on the submission disks 
wich the filename of the error report identified in the transmittal letter 
(SEQUENCE No. 3). 

All Contractor data deliverables shall be sent to: 

AFCEE/ESD BLDG 624W 
ENVIRONMENTAL RESTORATION DIVISION 
ATTN:  IRPIMS Data Management 
Brooks AFB, TX 78235-5000 

In addition, the Contractor shall provide a copy of the transmittal letter to 
the Air Force contracting office responsible for the contract. HSC/PKV 
(Brooks AFB, TX, 78235-5000) for AFCEE contracts.  This letter shall identify 
the files included or otherwise omitted  (with an appropriate explanation), 
the Government contract and delivery order number, and the Air Force POC that 
is responsible for monitoring the Government contract. 

The Contractor shall be responsible for the accuracy and completeness of all 
data submitted.  All data entered into the IRPIMS data files and submitted by 
the Contractor shall correspond exactly with the data contained in the 
original laboratory reports and other documents associated with sampling and 
laboratory contractual tasks. 

Each file delivered by the Contractor will be electronically evaluated by 
AFCEE/ESD for format compliance and data integrity in order to verify 
acceptance.  All files delivered by the Contractor are required to be error- 
free and in compliance with the IRPIMS Data Loading Handbook.  Any errors 
identified by AFCEE/ESD in the submission shall be corrected by the 
Contractor. 

1.4.13 Decision Document.  The Contractor shall prepare and submit 
DD as described in Section 1.3.11 (SEQUENCE No. 4, para 6.1). 

1.4.14 Technical Raports.  Summarize the findings of the tasks 
pursuant to the SOW, integrate them with the results of all pertinent previous 
studies, and formulate conclusions and recommendations for future efforts in 
Technical Reports. 

1.4.14.1. Remedial Investigation (RI) Report   (para 1.3.3). 
Provide a RI Report following the format in section 4 of the Handbook 
(sequence 4, para 6.1). 

1.4.14.2. Risk Aaiainunt (RA) Report (para 1.3.3.7).  Provide a 
RA Report following the format in section 4 of the Handbook (sequence 4, para 
6.1) . 

1.4.14.3 Feasibility Study Report (para 1.3.4).  Provide a 
Feasibility Study Report following the format in section 4.0 of the Handbook. 
(sequence 4, para 6.1). 

1.4.14.4 RI/FS Technical Report (para 1.3.3).  Provide a RI/FS 
Technical Report following the format in section 4.0 of the Handbook.  The 
RI/FS Technical Report shall integrate the RI, RA, and FS reports.  Provide 
two microfiche copies with the final RI/FS Technical Report (sequence 4, para 
6.1). 
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1.4.15 Baaawida comprehanaiva IRP Doeumtnt.  The Contractor shall 
develop a comprehensive document that summarizes both the historic and 
projected IRP activities.  This document shall be used as management tool to 
efficiently guide future IRP activities at the DEW Line Sites and Cape 
Lisburne AFS.  The Contractor shall follow the outline developed by the AFCEE 
RTC.  Assume two (2) updates (sequence no. 4) 

1.4.16 Analytical Data ITIR.  Prepare and submit the following 
ITIRs. as well as the Analytical Data ITIR itself: 

a. Development & Screening of Alternatives (para. 1.3.10.1).  Submit 
the results of the development and screening of alternatives in an ITIR 
prepared in compliance with section 3 of the Handbook (sequence 3, para 6.1) 

b. Detailed Screening of Alternatives (para 1.3.10.2). 

c. PPM gcarina (para 1.3.9.8). Provide scores, a summary of procedures 
and assumptions, and Automated DPM output tables for all sites scored with DPM 
(sequence 3, para 6.1). 

d. Mvlar" Map.  Construct Radar Stations' rr.aps of Mylar using 
guidelines in section 3 of the Handbook.  The Maps shall contain all sites and 
related water and sediment sampling locations (sequence no. 3, para. 5.1). 
The Contractor shall create and update digitized map files.  Use the digitized 
data file to produce the Mylar map.  The Contractor shall print the revision 
date on the Mylar maps and the date shall be encoded in the digitized data 
file.  Provide a copy of the revised digitized data file to AFCEE-ESO/ER 
(sequence 1, para. 6.2). 

e. Geophysical Survey Contour Map (para 1.3.9.2).  Provide a contour 
map showing geophysical survey results.  Interpret the significance of the 
data in the R&D Status Report (sequence 3, para 6.1). 

f. Soil Gas Mao (para 1.3.9.5).  Provide  site maps showing soil gas 
data superimposed on the sampling locations and incorporate soil gas data 
generated by the 11 CEOS/CEOR.  Interpret the significance of the data in the 
R&D Status Report (sequence 3, para 6.1). 

g. Site Characterization Summary Informal Technical Information Report 
(SCS ITIR). The Contractor shall prepare the report to include the following 
components: 

1. Source identification and contaminant delineation. 

2. Identification and ranking of appropriate treatability studies for the 
listed sites. 

3. Data and interpretations integrating the findings of the current study 
and all previous RI efforts at the sites. 

4. Current isoconcentration plots of contaminants detected at each site, 
lithologic logs of each boring showing contaminants detected and relationship to 
other borings in the site, and cross-sections of the site showing contaminant 
distribution. 

5. The contents and objectives of a Site Characterization Summary 
Informal Technical Information Report (ITIR) are specified in the Handbook.  The 
Site Characterization Summary ITIR shall serve as a core document for the RI 
report.  The Contractor shall submit an annotated outline of each section of the 
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ITIR for approval by the TPM prior to preparation of the report itseif.  The 
Contractor shall prepare the report as specified in the accepted annotated 
outline.  The Contractor shall submit newly revised portions of the working 
draft ITIR in order to make available current site characterization data.  A 
prime objective shall be to minimize the volume of comments on the working draft 
and final submittals by incorporating comments into the report in an on-going 
manner.  The final summary shall contain all sites included in this effort 
(Sequence No. 4) . 

h.  Weekly Field Activities Report (nara 1.3.13).  Transmit a Weekly 
field activities report during field activities pursuant to a format developed 
by the AFCEE RTC. (Sequence no. 4, para 6.1) 

II. Sit« Location and Dates 

Dew Line Sites and Cape Lisburne, date to be established. 

III. Baa« Support  The base will: 

3.1 Provide the Contractor with existing engineering plans, drawings, 
diagrams, aerial photographs, digitized map files, etc., zo   facilitate 
evaluation of IRP sites under investigation. 

3.2 Arrange for personnel identification badges, vehicles passes, 
and/or entry permits with the contention the Contractor will provide necessary 
information to the base personnel no less than four weeks before needed. 

3.3 Provide the Contractor with all previously approved documents which 
provide information on all IRP efforts conducted at Dew Line Sites and Cape 
Lisburne and will aid in the determination of the amount of field work and 
analyses which need to be conducted. 

IV.    Government Furnished Property 
Not Applicable 
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V.        Government    Points    of    Contact: 

5 ■ i   MJLJCOM—Coordinator 

Major Jamoo  Ri   Williamo  III 
AFCEE/ERD 
8001 Innor Ciralo DR STE 3 
Brooke AFB TX 78335-5338 
(3X0) 536-5343 
DSM 340-5343 
(310) 536-9036 FAX 
DSM 340-9036 

§-i-3—«•■tontian—Tea»—chief 

# 

M*-i—i-tiohaol   F.—MoGhoo 
AFCEE/ERD 
8001 Innor Cirolo DR STE 3 
Brooke AFB 7« 78335-5338 
(310) 536 5353 
DSM 310-539 3 
(310)—536-9036 FAX 
DSM u 10 9036 

5-r4—Bm  Point,—o£—Cantiot (POC) 

Mf-i—Jim Wolfo 
11 CEOS/CEVR 
31885 Sooond Strooc 
Elmondorf AFB AK 99506 .1430 
(907) 553-.i533 
DSM 317 -553 1533 
(907) 553 1533 FAX 
DSM 317-553 -1533 

5.4 Public ACtaira Coordinator 

Me-i—Wondo Wo 1 £ 
11 CEOS/DEVR 
31885 Sooond Strooc 
Elmondorf AFB AK 99506 .1430 
(907) 553-4533 
DSM 317-553-4533 
(907) 553-1533 FAX 
DSM 317-553-1533 
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VI. Dalivarablaa 

6.1 Attachmanc    1    of    tha    Baaic    Contract 

Sequence  numbers   1  and 5   listed in attachment   I   to   the basic  contract  apply to 
all  orders.     Guidance   for preparing R&D Status  Reports   (sequence  1)   is 
contained  in the  Handbook,   section 4.     In addition,   the  sequence numbers  and 
dates   listed below are applicable  to  this  order: 

«"»»""■ Nn                      Par« No. Block 10 Block 11 Elack_i2 Block 13 BJfiCkü 
(freq.t (at of date) (date of 1st. 

submit.) 
(date of final 
report) 

(no. of 
copies) 

3 (NETWORK !.1.4.1a QTRLY I2APR93 30APR93 a 4 

ANALYSIS) 
4 (WORK PLAN) 1.1.4.1b ONE/R 12APR93 30MAY93 30JULY93 b 

4 (WORK PLAN 1 1.4.1b ONE/R 1WKSDOA 1SSEFT94 m 
ADDENDUM) 
•» (SAP) 
4 (SAP 

1.1.1.4c ONE/R 12APR93 30MAY93 30JULY93 b 
1 1.4.1c ONE/R 1WKSDQA USEPT94 a 

ADDENDUM) 
i (HSP) I.M.ld OTIME 12APR93 30MAY93 - 10 

4 (HSP 1 1.4.1d OTIME 2WKSDQA 5 
ADDENDUM) 
4ICOMM. REL. 1.1.1.4c ONE/R I2APR93 }OMAY93 31DEC93 b 

PLAN) 3 16 (SPECIAL 1.1.4.2 OTIME c c 

NOTIF) to 9 (PRESNT 1.1.4.3 ASREQ d d 
MATERIAL) 5 I8(MTG. RPTS) 1.1.4.4 ONE/R e e * 
3 (NEWSLETTER) 1.1.4.5 QTRLY 12APR93 30NOV93 a f 

3 (FACT SHEETS) 1.1.4.6 ASREQ 12APR93 15JUL93 S 
h 3 (PUBLIC 1.1.4.7 ASREQ 12APR93 I5JUL93 % 

NOTICES) 
9 (PHOTO 1.1.4.8 OTIME 12APR93 15JUL93 • 1 

NOTEBOOK) 
3 (MAILING LIST) 1.1.4.9 QTRLY 12APR93 15JUL93 a ^ 
3 (MAPS) 1.1.4.10 OTIME I2APR93 ISJUL93 * 
4 INFO REPOS 1.1.4.11 OTIME 31JUL93 - 3UAN94 2 

3 (IRPMS Data ITIR) 1.1.4.12 OTIME 31JUL93 31JAN94 31MAR94 
*■ 

(Data Management) 
BCHCON 
BCHLDI 
BCHSLI 
BCHWCI 
BCHSAMP 
BCHCALC 
BCHLTD 
BCHTEST 
BCHRES 
BCHGWD 

4 DECISION DOC 
4 RI REPORT 

1.1.4.13 
1.1.4.14.1 

ONE/R 
ONE/R I5SEP93 

i 
15FEB94 

3IOCT94 
30APR94 

b 
b 

4 RISK ASSESSMENT 1.1.4.14.2 ONE/R 10CT93 16MAY94 15JUL94 b 
b 4 FEASIB. STUDY 1.1.4.14.3 ONE/R 30SEPT93 30AUG94 * 

4 RI/FS Report 
4IRP DOCUMENT 

1.1.4.14.4 
1.14. IS 

ONE/R 
ONE/R 

30SEP93 
31JUL93 

30SEP94 
310CT93 

IJAN93 
10DEC93 

b 
b 
2 I  -\ ANAI YTTCAL 

1.1.4.16a 

OTIME 

OTIME 30SEP93 

01DEC94 

30DEC93 - DATA ITIR 
3 SCREENING ALTER 

10 

ITIR 
3 DETAL ANALYSIS 1  1.4.16b OTIME 28FEB94 30MAR94 - to 
ALTER ITIR 
I DPM SCORING 1.1.4.16c OTIME 30SEP93 j 

k 
j 3 

5 
10 
10 
a 

3 MYLAR MAP I.1.4.16d OTIME k * 
3 GEOPHYS CONT 1.1.4.16.C OTIME 1 1 

■ ' 
3 SOIL GAS MAP 

| isrsinR 
1 1 fics rriR 

I.1.4.16f 
I 1416B 

OTIME 
ONE/R 

1 
0JEEB2S Q1APR95 

I.l.4.16h 
ONE/R 

WEEKLY 
15CET93 
13AUG93 

30NOV03 
13AUG93 

i ^rrno-i s 
4 WEEKLY ACT REP 

l 

6.2 Raaarvad. 
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6.3   Notes 

a. Submit Quarterly Thereafter. 

b. One (1) first draft plan (8 copies), one (1) second draft plan (8 
copies), and one (1) final plan (10 copies) are required.  Incorporate Air 
Force comments into the second draft and final plan as specified by the RTC. 
Supply AFCEE/ESR with an advance copy of the first draft, second draft, and 
final plan for acceptance prior to distribution.  Distribute the remaining 
copies of each pian as specified by the RTC.  The second and final reports 
shall be submitted within three (3) weeks of receipt of comments from the RTC. 

c. Primary and Secondary Documents.  One first draft report (25 
copies), one second draft report (25 copies), and one final report (35 bound 
copies plus the original camera-ready copy and a 3.5 inch disk formatted in 
WordPerfect 5.1 containing the document file) are required.  Incorporate Air 
Force comments into the second draft and final reports as specified by the 
RTC. Supply the RTC with an advance copy of the first draft, second draft, and 
final reports for acceptance prior to distribution.  Distribute the remaining 
copies as specified by the RTC . 

d. Provide written notice with supporting documentation within three 
(3) days of telephone notification and at the direction of the RTC.  Assume a 
maximum of 100 pages. 

e. Provide within one (1) week of task/meeting completion. 

f. Provide 500 copies of the Newsletters and distribute as agreed to by 
the RTC.  This includes mailing the final product to on-base personnel and 
addresses on the existing mailing list. 

g. Provide draft and final deliverables.  Provide two advance copies to 
the AFCEE RTC and to the 11 CEOS Community Relations Coordinator for 
acceptance prior to preparation of the final deliverables. 

h. Provide poster-size map. 

i. Submit with the second draft Technical Report. 

j. Submit with the Technical Report. 

k. Provide with the Technical Report. 

1. Provide within four (4) weeks of task completion. 

m.  Both a draft and a final addendum to the existing work plan is 
required for the removal actions specified in paragraph 1.1.3.14.  Field 
removal activities performed at Cane Lisburne LRRS pursuant to paragraph 
1.1.3.14 of this SOW shall commence upon submittal of the draft work plan to 
AFCEE for review. The Contractor shall distribute both versions of the work 
plan as snpcified bv AFCEE. 

n.  ~he SAP addendum shall focus on the sampling and analysis activities 
to be conducted under the removal actions specified in paragraph 1.1.3.14 of 
this SOW.  The Contractor shall incorporate any Government comments into the 
final pro-iect-soecific SAP. The Contractor shall distribute the SAP as 
specified bv AFCEE. 
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o.  A Site Charaecerirar.inn Summary TTIR must: be Prepared based OK the 
findings of aaimiinff and analyses conducted pursuant; t,0 the removal action 
stifled in paragraph x.1.3.14.—The contractor shall  ; ^grpcrate anv 
Government   comments   inr.o   r.he   final   ITIR. ^hq  Cc?n«acrnr   shall   distribute   t.he 
ITIR as specified by ftFCSS. 

• 
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Mataii 

—'Jnlooc an abbreviated lict  of anaiytoo  ic Gpooifiod undor   "Faramotor" 
above,—tho analytical  protocol  Ghall  inoludo all  analyteo   liccod  in  tho 
roforonood analytical method. Tho mothodo citod aro   from tho—following 
courcoci 

"A* MothodG Standard Mothodo for tho Examination of Water and 
 Waotowacor,—16th Edition (1985) 

"E* Mothodo Mothodo for Chomioal Analyoio of Water and Waotooi—EPA 
 Manual, 600/4-79-030 (USEPA, 1983—with additions) 

•SW" Mothodo Toot Mothodo for Evaluating Solid WaotOi  
 Physical/Chemical Mothodo, SW-846,—3rd Edition (USEPAr 
 1986) 

"ASTM" Mothods Amorioan Socioty for Tooting and Matorialo,—1919 Raoo 
 Strooc,—Philadelphia, PA 19103 

 Tho maximum number of cooond-column confintiaaea- 
analyooo Ghall not oxcood fifty—(-££-)—porconc of tho- 
aotuai number of fiold campioo—(to include duplicatoo, 
 ropiicatoo ■—ambient,—condition blanko,—trip blanko,— 
 and equipment blanko) ■ If tho number of campioo 
 requiring oocond-oolumn confirmation OXOOOQG—thio 
 allowance, contaGt tho MSB Technical Project Manager, 
 Tho total number of oamploo lJGtod in Tabloo A-4 and 
 ,\ ■§   includoo tho allowance applicable to oach CC 
 mothodi IF CG/MS,—or a combination of Gocond-column 
 GC and GC/MS,—io UGod,—tho total COGC of all Guoh- 

analyooo—for a particular parameter Ghall not exceed- 
 tho funding allowed for poGitivo confirmation uGing 
 only Gooond-oolumn GC, 
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4.    EFFECTIVE DATE 

8 0SEP94 

S:     REQUtsmON/PURCMASE REQUEST 
PROJECT NO. 

FY7624-94-08822 

PAOE      1     OF 

t.   BCC/OMS RATING 

68X 

7.   ISSUED BY COO£     FA8900 
DEPARTMENT OF THE AIR FORCE 
AIR FORCE MATERIAL COMMAND 
HUMAN SYSTEMS CENTER 
BROOKS  AFB  TX  7 8235-5320 

Buyer: 
Phono: 

EDWIN  CUSTODIO   HSC/PKVBC 
1210)536-4493  

8.    ADMNISTERED BY (IF OTHER THAN BU3CK 7) 

DCMAO BALTIMORE 
ATTN:   CHESAPEAKE 
200   TOWSONTOWN  BLVD,   WEST 
TOWSON,   MD   21204-5299 

cooE     S2404A 

DUPLICATE ORIGINAL 
0.   CONTRACTOR 

NAME AND ADDRESS 
COOE 69148 FACILITY CODE 

ICF TECHNOLOGY 
9300   LEE  HIGHWAY 
FAIRFAX VA 22031-1207 

PHONE: (703)934-3000 
COUNTRY:FAIRFAX 

IF«rPOR 
MULTIPLE 
FACtLTTTES 
SEE SECT "K* 

11.  DISCOUNT FOR PROMPT PAYMENT 

MAIL DATE 

SEP 2 31994 

10.  SECURITY CLAS U 

1 
ST 

2 
NO 

3 
RO 

DAYS 

DAYS 

0AYS 

0 
NET A 

Y 
8 

OTHER 
IF 
■V 

SEE 
SECTT 

12.   PURCHASE OFFICE POINT OF CONTACT 

MVH/MIF/MVTT  
13. THIS BLOCK APPLIES ONLY TO AMENDMENTS OF SOUTCITATIONS 

D-  □—   D — 
"MIIWIP VOUW «oonuDOi a en«« PMOR TO n« NOUN «M> o*ra ■ H.T M MuaonoM OF voun c 

14.   THIS BLOCK APPLIES ONLY TO MODIFICATION OF CONTRACTS 

f~| TH» CHANGE 18 BSUEO PURSUANT TO  . _ ——  
THE CHANGES BET FORTH HEREIN ARE MADE TO THE ABOVED NUMBERED CONTRACT/ORDER. 

□  THE ABOVE NUMBERED CONTRACT IS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES <8UCH AS CHANGES IN PAYING OFFICE. APPROPRIATION 

OATA. ETC.) 8ET FORTH HEREIN. 

U  THIS SUPPLEMENTAL AGREEMENT» ENTERED INTO PURSUANT TO AUTHORITY OF  _  
IT MODIFIES THE ABOVE NUMBERED CONTRACT AS SET FORTH HEREIN. 

a THIS MODIFICATION IS ISSUED PURSUANT TO 
FAR   52.232-7   PAYMENT   UNDER  T&M  OR  LABOR  HOURS 

IS.   CONTRACT ADMIN«TRATION DATA 

A.  KINO B.   MOOABST c 
OF MOD       RECIPIENT AOPPT 

DATE OF SIGNATURE    0   CHANGE IN CONTRACT AMOUNT 
MODIFICATION INCREASE (♦)   DECREASE (-) 

LOSING POA3 AO 
ON TRANSFER 

GAINING PO/CAO 
ON TRANSFER 

SVC/AGENCY 
USB 

SEE   SECTION   G 
1«.     ENTER ANY APPLICABLE CHANGES 

EFPECTWEDATE       =• OOHTRAOT PAY 
CODE B. 

TYPE        e.  SURV     F.    SPLCONTR      a PAYING OFC    H. DATE8KJNEO 

OF AWARD (l)TYPE <2)KINO 
•COMTR CPJT PROVWONS 

I.  SEOURTTY 

(1)CLA9 (2) DATE OF 00 294 

17      REMARKS   /c—. — .-.u.j-rf Hmmmm,. mM mmtm mntt uunutOuim of tha oomraaL m hnatutoia enmnoati. rwmmm uitonmngmal and at hiU font» and 
^^SUBJEcTTl^CREASE   CEILING AMOUNT/ FUND   OVERRUN 

PROJECT MANAGER:   SAMER  N.   KARMI,   AFCEE/ERDW,   BROOKS  AFB,   TX  78235-5328 
FINANCE  OFFICE: (SC1030) DFAS-COLUMBUS   CENTER,    DFAS-CO/CHESAPEAKE  DIV 

COLUMBUS,   OH  43218-2262 

It.      ^_^   CONTRACTOR/OFFERCR» NOT REQUIRED 

[%~1   TO SIGN THW DOCUMENT 

1«.      CONTRACTOROFFEROR    (StgmmMmmtpmrmanmanm—miolgrt 

BY  

CCWTRACTOWOFFEROfl » REQUIRI 
|       | ^—COPfrBTOtSSUIN 

20.  NAME ANOTITLE OF SIGNER (Typaatmann 21.      DATE OWNED 

UNI 

a^NAMEOF OFFICER (TypaaraHnp 

ngau M.   r&pgr.T.T.n 

1A.  DATE SIGNED 

3^0 SEP 1994 

AFMC FORM 702, JUL 92 REPLACES AFSC FORM 702, AUG M WHICH IS OBSOLETE 



F33615-90-D^O 10-0022-05 
Page 2 of 3 

1. Pursuant to FAR 52.232-7 Payment Under Time-and-Material and Labor-Hours 
Contracts and in accordance with the provisions of the Basic Contract F33615-90-D- 
4010 and delivery Order 0022, Mod. 05 the above delivery order is amended. The 
purpose of this modification is to increase the ceiling amount of this order by $330,000.00 
to cover the total cost of the efforts being requested. The ceiling is being increased to 
cover existing work. 

2. As a result of paragraph 1 above, said order is more specifically modified as follows: 

a. SECTION A Cover Page: The ceiling amount in Block 20 (cover page) is increased 
by $330,000.00 from $3,528,878.00 to $3,858,878.00. 

b. SECTION B Supplies/Services: is amended as set forth below. 

Item No.       Supplies Schedule QtyPurchUnit Unit Price 

0001 CLIN Change Sec Class: U N 
Noun: Sampling, Analysis, and Data 
Acm:XA        nsn: N 
Sites Codes:      pqa: D acp: D fob: D 

0002 CLIN Change Sec Class: U N 
Noun: Support 
Acrn: XA        nsn: N 
Sites Codes:     pqa:   D acp: D fob: D 

0004 CLIN Change Sec Class: U N 
Noun: Chemical Analysis & Data 
Acrn: XA nsn: N 
Sites Codes:     pqa: D   acp: D   fob: D 

pr/miprdata: FY7624-94-08822 



F33615-90-D-4010-0022-05 
Page 3 of 3 

b. SECTION G Accounting Classification Data: is amended as set forth below: 

Appropriation/Lmt Subhead/CPN Recip DODAAD    Obligation 
ACRN Acct Class Data       Suppiemental Accounting aassification Amount 

AD     Account Establish $330,000.00 
Unclassified      5743400 F74400 

304 7434 434419 040000 53475 000000 674400 

pr/mipr data: FY7624-94-08822 (PR Complete) 

descriptive data: AF Form 616 H94-SR-365 dated: 18 Aug 94 expiration: 22 Sep 94 

XA   Special ACRN Establish 

descriptive data: Special ACRN XA Funds ClINs 0001,0002, and 0004 and 
includes the following: 

AA:$   299,855.00 (Basic DO) 
AB:        99,986.00 (Mod. -01) 

2,899,511.00 (Mod. -02) 
AC:      229,526.00 (Mod. -04) 
AD:       330.000.00 (Mod. -05) 

TOTAL  $3,858,878.00 

Finance Officer: Pay funds in alphabetical order. 

3. Concurrence to this Unilateral Agreement is evidenced by contractor's (ICF) letter 
dated 8 Jun 94, incorporated herein by reference. 

4. All other terms and conditions remain unchanged and in full force and effect. 
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REF 68X 68X 
AMU40MIKT OP SOUCITATIOWMODtFlOATION OF CONTRACT 

•" 
PnOJIOT NO. 

FY7624-95-08452 
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T    i|9U|0W con FA8900 
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AIR FORCE MATERIEL COMMAND 
HUMAN SYSTEMS CENTER 
8005 9TH STREET 
BROOKS AFB TX  7 8235-5353 

Buy«/:   EDWIN CUSTODIO /PKVBA 
Phon«:   (2101 536-4493  
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DCMAO BALTIMORE 
ATTN:  CHESAPEAKE 
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F33615-90-D-4010-0022-06 
Page 2 of4 

1. Pursuant to FAR 52.232-7 Payment Under Tlme-and-Material and Labor-Hours 
Contracts and in accordance with the provision! of the Basic Contract F33615-90-D- 
4010 and Delivery Order 0022, Mod. 06 the above delivery order is amended. The 
purpose of this modification is to increase the ceiling amount of this order by $315,000.00 
to cover the total cost of the effbits being requested. The ceiling is being increased to 
cover existing work in the revised Work Plan. 

2. As a result of paragraph 1 above, said order is more specifically modified as follows: 

a. SECTION A Cover Page: The ceiling amount in Block 20 (cover page) is increased 
by $315,000,00 from $3,858,878.00 to $4,173,878.00. 

b. SECTION B Supplies/Services: is amended as set forth below. 

Item No.       Supplies Schedule QtyPurchUnit Unit Price 

0001 CUN Change Sec Class: U N 
Noun: Sampling, Analysis, and Data 
Aon: XA       run: N 
Sites Codes:     pqr D acp: D fob: D 

0002 CLIN Change Sec Class :U N 
Noun: Support 
Acm:XA       nan: N 
Sites Codes:    pqa:   D acp: D fob: D 

0004 CLIN Change Sec Class :U N 
Noun: Chemical Analysts & Data 
Acm: XA        nsn: N 
Sites Codes:    pqa: D  acp: D  fob: D 

pr/mipxdata: FY76-95-08452 
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F33615 -90-D-4010-0022-06 
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c. SECTION F Supplies schedule Data: The delivery schedule is modified as set forth 
below: 

Item No.     Supplies Schedule Data Deliveiy      Schedule 
Quantity Date 

0001 CUN Del Sch Change       Sec Class: U 1 96 Jan 31 
acra:XA 
ship to: U 

0002 CUN Del Sch Change        Sec Class: U 1 96 Jan 31 
acm: XA 
ship to: U 

0004 CUN Del Sch Change        Sec Class: U 1 96 Jan 31 
acm: XA 
ship to: U 

b. SECTION G Accounting Classification Data: is amended as set forth below: 

Appropriation/Lmt Subhead/CPN Recip DODAAD   Obligation 
ACRN Acct Qass Data       Supplemental Accounting Classification Amount 

AE    Account Establish $315,000.00 
Unclassified      5753400 F74400 

305 7434 434419 040000 53440 000000 674400 

prAnipr data: FY7624-95-08452 (PR Complete) 

descriptive data: AF Form 616 H95'SR-298 dated: 1 Mar 95, expiration 15 Sep 95. 
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XA Special ACRN Establish 

descriptive data: Special ACRN XA Funds CLINs 0001,0002. and 
0004 includes the following: 

AA: $ 299,855.00 (Basic DO) 
AB:      99,986.00 (Mod.-Ol) 

2,899,511.00 (Mod.-02) 
AC: 229,526.00 (Mod.-04) 
AD: 330.000.00 (Mod.-05) 
AE:       315.000.00 (Mod.-06) 

$4,173,878.00 

Finance Officer: Pay funds in alphabetical order. 

3. Concurrence to this Unilateral Agreement is evidenced by contractor's (ICF) letter 
dated 18 Jan 95, incorporated herein by reference. 

4. AU other terms and conditions remain unchanged and in full force and effect 
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SAMPLE COLLECTION LOGS FOR THE DIESEL FUEL SPILL (SS01) 

AK-RIFS\BARROW\4109661301\APP.CVR 



DATE:  8-27-93 

SAMPLE COLLECTION LOG 

SAMPLE ID:  BRW-SS01-S01-2 

RADARSTATION:  Barrow WEATHER:    Overcast, 45-F, fog, breezy 

SITE/AOC:  SS01, Diesel Fuel Spill FEET FROM FIXED POINT:   158 

FIXED POINT:    Southeast corner of shed in POL area. 

MAGNETIC HEADING:  143° 

SAMPLE MATRIX:  ■ Soil (S) 

SAMPLERS:        JP, RC 

D Sediment (SD) D Surface Water (SW)      D Groundwater (GW) 

TIME SAMPLED:    13:15 DEPTH OF SAMPLE (feet): _2_ 

SAMPLE DESCRIPTION/COMMENTS: Across road from module train, next to pipe. Brown-gray clayey silt, some gravel, some 

orqanics, very wet, firm.  

SAMPLING METHOD: Hand auger  

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank fTB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   □ Replicate of Soil Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

BG = 0                                                                  MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

13:20 97 ppm in BH 

BG in BZ 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES • 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

/ 1 liter 8 oz VOC (8260) • 3 x 40 ml 4 oz 

SVOC (8270) • 1 liter 8 oz 

TOTAL METALS 1 liter 8oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter — 

• TDS 250 ml .„ 

TSS 250 ml .„ 

TOC • 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HNOa to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKA\4109S41301\SS01-S01.LOG 



SAMPLE COLLECTION LOG 

DATE:  8-27-93 SAMPLE ID:  BP.W-SS01-S02-1.5 

RADAR STATION:  Barrow .WEATHER:  Overcast, fog, breezy, 45° F 

SITE/AOC: SS01, Diesel Fuel Spill FEET FROM FIXED POINT: J95  

FIXED POINT:    Southeast corner of shed in POL area.  

SAMPLE MATRIX: ■ Soil (S)       D Sediment (SD) D Surface Water (SW) 

SAMPLERS:        JP. RC . 

TIME SAMPLED:    14:00  

MAGNETIC HEADING:   195° 

D Groundwater (GW) 
• 

DEPTH OF SAMPLE (feet): JL5_ 

SAMPLE DESCRIPTION/COMMENTS: Across road from south end of module train. Brown clayey silt, firm, very wet, sample 

taken above permafrost.  

SAMPLING METHOD:  Hand auger  

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) □ QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

BG = 0                                                                MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

14:05 BG in BH and BZ 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES • 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC8010 

VOC-BTEX 8020 

1 x 40 ml   . 4 oz DISS METALS 1 liter ... 

• TDS 250 ml ... 

TSS 250 ml ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4"C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisbume=LIS 

ALASKAM109641303VSS01 -S02.LOG 



DATE:  8-27-93 

SAMPLE COLLECTION LOG 

SAMPLE ID:  BRW-SS01-S03-2 

RADARSTATION:   Barrow _WEATHER:    Overcast, fog, breeze, 45°F 

SITE/AOC:  SS01. Diesel Fuel Spill FEET FROM FIXED POINT: J7_ 

FIXED POINT:     Southeast corner of shed in POL area.  
MAGNETIC HEADING:   172° 

SAMPLE MATRIX:  ■ Soil (S) 

SAMPLERS: JP. RC 

D Sediment (SD) D Surface Water (SW)      D Groundwater (GW) 

TIME SAMPLED:    14:20 , DEPTH OF SAMPLE (feet): _2_ 

SAMPLE DESCRIPTION/COMMENTS: In field across road from module train, south of POL area. Gray clayey silt, firm, some 

peat. Sample taken just above permafrost.  

SAMPLING METHOD:  Hand auger  

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

BG = 0                                                                   MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

14:25 BG in BH 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES • 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8GE0 

• 1 x 40 ml 4 oz DISS METALS 1 liter — 

• TDS 250 ml _ 

TSS 250 ml ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKM4108641303VSS01 -S03.LOG 



DATE:  9-6-93 

SAMPLE COLLECTION LOG 

SAMPLE ID:   BRW-SS01-2S04-2 

RADAR STATION:  Barrow WEATHER:     Overcast, sleet, windy (40+ mph) 

SITE/AOC: SS01, Diesel Fuel Spill FEET FROM FIXED POINT: 20 MAGNETIC HEADING:  0° North 

FIXED POINT:    Along west side of west module train, 20' north of south end, in alcove.  

SAMPLE MATRIX: ■ Soil (S)       D Sediment (SD)            D Surface Water (SW)      D Groundwater (GW) 

SAMPLERS:        JP, RC .  

TIME SAMPLED:    13:45 DEPTH OF SAMPLE (feet): _2_ 

SAMPLE DESCRIPTION/COMMENTS: Siltv coarse sand, moist. 

SAMPLING METHOD: Grab 

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter — 

TDS 250 ml ... 

EPH / 8 oz TSS 250 ml ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

 I 

Preservation: HVOC and VOC: HCI to pH <2; metals: HNOa to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=US 

ALASKAV41096413O3\SS012S4.LOG 



DATE:  9-6-93 

SAMPLE COLLECTION LOG 

SAMPLE ID:  BRW-SS01-2S05-1 

RADARSTATION:   Barrow .WEATHER:    Overcast, windy (40+ mph), sleet 

FEET FROM FIXED POINT:  40 MAGNETIC HEADING:  90" SITE/AOC: SS01, Diesel Fuel Spill 

FIXED POINT:    40' north of south end of north module train along west side next to culvert under road.  

SAMPLE MATRIX:  ■ Soil (S)        D Sediment (SD)             D Surface Water (SW)      □ Groundwater (GW) 

SAMPLERS:        JP, AP            

TIME SAMPLED:    13:50 DEPTH OF SAMPLE (feet): J_ 

SAMPLE DESCRIPTION/COMMENTS:  Moist coarse silty sand 

SAMPLING METHOD: Grab 

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

□ Ambient Condition Blank (AB)   D Replicate of Soil Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter — 

TDS 250 ml ... 

EPH / 8 oz TSS 250 ml .„ 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HNOa to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKA\4109641303\SS01-2S5.LOG 



SAMPLE COLLECTION LOG 

DATE:  9-6-93 SAMPLEID:  BRW-SS01-2S06-2 

RADAR STATION:  Barrow _WEATHER:    Overcast, windy (40+ mph), sleet 

SITE/AOC: SS01. Diesel Fuel Spill FEET FROM FIXED POINT:  75' MAGNETIC HEADING: 0° North 

FIXED POINT:    North side of north module train, 75' north of south end. 

SAMPLE MATRIX:  ■ Soil (S)        D Sediment (SD) 

SAMPLERS:        AP, JP  

TIME SAMPLED:    13:55  

D Surface Water (SW)      D Groundwater (GW) 

DEPTH OF SAMPLE (feet): _2_ 

SAMPLE DESCRIPTION/COMMENTS:  Moist silty sand, coarse grain. 

SAMPLING METHOD:  Grab 

QA/QC SAMPLES COLLECTED:     □ Equipment Blank (EB) D QA/QC Extra Volumes 

□ Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

1 liter 8oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter — 

TDS 250 ml — 

EPH • 8 oz TSS 250 ml — 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice ail samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKAX4109641303NSS01-2S8. LOG 



SAMPLE COLLECTION LOG 

DATE:  9-6-93 SAMPLE ID:  BRW-SS01-2S07-1 

RADARSTATION:  Barrow _WEATHER:    Overcast, sleet, windy (40+ mph) 

FEET FROM FIXED POINT:  45 MAGNETIC HEADING: 0° North SITE/AOC: SS01, Diesel Fuel Spill 

FIXED POINT:    5' east of east side of north module train, 45' north of south end of south module train, next to POL pipe, 

SAMPLE MATRIX:  ■ Soil (S)       D Sediment (SD) 

SAMPLERS:        AP, JP   

□ Surface Water (SW)      O Groundwater (GW) 

TIME SAMPLED:    14:00 DEPTH OF SAMPLE (feet): J_ 

SAMPLE DESCRIPTION/COMMENTS:  Moist, silty, coarse sand. 

SAMPLING METHOD:  Grab 

QA/QC SAMPLES COLLECTED:     □ Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) □ Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter ... 

• TDS 250 ml _ 

EPH • 8 oz TSS 250 ml -- 

VPH • 4 oz TOO 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HNOa to pH <2; Ice all samples to 4"C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisbume=LIS 

ALASKA\4108641303\SS01-2S7.LOG 



DATE:  9-6-93 

SAMPLE COLLECTION LOG 

SAMPLE ID:  BRW-SS01-2S08-2 

RADAR STATION:  Barrow WEATHER:    Overcast, windy (40+ mprO, sleet 

SITE/AOC: SS01, Diesel Fuel Spill FEET FROM FIXED POINT: MAGNETIC HEADING: 

FIXED POINT:    2' south of south side of north module train, 36' north of south end of south module train, 10' south of ditch 

SAMPLE MATRIX: ■ Soil (S)       D Sediment (SD)            D Surface Water (SW)      □ Groundwater (GW) 

SAMPLERS:        AP, JP   

TIME SAMPLED:    14:10 DEPTH OF SAMPLE (feet): _2_ 

SAMPLE DESCRIPTION/COMMENTS:  Moist, coarse sand, trace silt 

SAMPLING METHOD: Grab 

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

□ Ambient Condition Blank (AB)   □ Replicate of Soil Sample ID 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES • 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter ... 

TDS 250 ml ._ 

TSS 250 ml ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

EPH • 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKA\410S641303\SS01-2S8.LOG 



DATE:   9-6-93 

SAMPLE COLLECTION LOG 

SAMPLE ID:   BRW-SS01-2S09-1 

RADAR STATION:  Barrow _WEATHER:    Overcast, windy (40+ mph) 

SITE/AOC: SS01, Diesel Fuel Spill FEET FROM FIXED POINT: MAGNETIC HEADING: 

FIXED POINT:    15' NW of north side of south module train, 1' N of POL pipe, 5' N of ditch.  

SAMPLE MATRIX: ■ Soil (S)       D Sediment (SD) □ Surface Water (SW)      D Groundwater (GW) 

SAMPLERS:        AP, JP  

TIME SAMPLED:    14:20 DEPTH OF SAMPLE (feet): J  

SAMPLE DESCRIPTION/COMMENTS:  Moist, silty sand, coarse grained.  

SAMPLING METHOD:  Grab 

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   □ Replicate of Soil Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES • 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter — 

TDS 250 ml — 

TSS 250 ml ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

EPH • 

Preservation: 

Sample ID Format: 

Radar Station Codes: 

HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice ail samples to 4°C 

Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKM4108641303\SS01 -2S9.LCX3 



SAMPLE COLLECTION LOG 

DATE:  9-6-93 SAMPLE ID:   BRW-SS01-2S10-5 

RADAR STATION:   Barrow WEATHER:    Overcast, sleet, windy (40+ mph) 

SITE/AOC:  SS01, Diesel Fuel Spill FEET FROM FIXED POINT:  5 MAGNETIC HEADING:   ~90° 

FIXED POINT:    Under south module train, 1 foot from south end, 5 feet from east side,  

SAMPLE MATRIX: ■ Soil (S)       D Sediment (SD) D Surface Water (SW)      □ Groundwater (GW) 

SAMPLERS:        AP, JP  

TIME SAMPLED:    14:25  DEPTH OF SAMPLE (feet): _5_ 

SAMPLE DESCRIPTION/COMMENTS: Moist silty sand, coarse grain 

SAMPLING METHOD:  Grab  

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) 
r~I     -!-_:_    Ol I.    /-|-f»\ fl      r\. ,n\inn*n   nf  lA/qtnr   CQ» D Duplicate of Water Sample ID 

D QA/QC Extra Volumes 

D Ambient Condition Blank (AB)   O Replicate of Soil Sample IC 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter — 

TDS 250 ml ... 

TSS 250 ml — 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

EPH / 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKA\4109641303\SS012S10.LOG 



DATE:  9-6-93 

SAMPLE COLLECTION LOG 

SAMPLE ID:  BRW-SS01-2S11-.5 

RADARSTATION:   Barrow _WEATHER:    Overcast, windy (40+ mph), sleet 

FEET FROM FIXED POINT:  35° SITE/AOC: SS01, Diesel Fuel Spill 

FIXED POINT:    48' southeast of east side of north train, 35' east of south end of module train 

MAGNETIC HEADING:   120° 

SAMPLE MATRIX:  ■ Soil (S) 

SAMPLERS:        AP, SF 

D Sediment (SD) D Surface Water (SW)      □ Groundwater (GW) 

TIME SAMPLED:    14:35 DEPTH OF SAMPLE (feet): _05_ 

SAMPLE DESCRIPTION/COMMENTS: Moist, coarse, siltv sand. 

SAMPLING METHOD:  Grab 

QA/QC SAMPLES COLLECTED:     O Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   □ Replicate of Soil Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

1 liter 8oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter — 

TDS 250 ml _. 

EPH • TSS 250 ml — 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKA\4109641303\SS012S11.LOG 



SAMPLE COLLECTION LOG 

DATE:  9-6-93 

RADAR STATION:  Barrow 

.SAMPLE ID:  BRW-SS01-2S12-.25  

WEATHER:    Overcast, windy, (40+ mprO, sleet 

FEET FROM FIXED POINT: 35 MAGNETIC HEADING: 226° SITE/AOC: SS01, Diesel Fuel Spill 

FIXED POINT:    35 feet west of west side of north module train, 226° from west corner of module train,  

SAMPLE MATRIX: ■ Soil (S)       D Sediment (SD) D Surface Water (SW)      □ Groundwater (GW) 

SAMPLERS:        AP, JP .  

TIME SAMPLED:    14:30  DEPTH OF SAMPLE (feet): 0.25 

SAMPLE DESCRIPTION/COMMENTS: Wet, silty, coarse sand. 

SAMPLING METHOD: Grab 

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID . 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES / 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter ~ 

TDS 250 ml — 

TSS 250 ml ~- 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

EPH • 

HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=US 

Preservation: 

Sample ID Format: 

ALASKAV4109641303VSS012S1 a LOG 



DATE:  8-27-93 

SAMPLE COLLECTION LOG 

SAMPLE ID:  BRW-SS01-SD01 

RADARSTATION:  Barrow .WEATHER:    Overcast, breezy, 45° F, foggy 

SITE/AOC:  SS01, Diesel Fuel Spill FEET FROM FIXED POINT:  158 

FIXED POINT:    Southeast corner of shed in POL area.  

MAGNETIC HEADING:   152" 

SAMPLE MATRIX:  D Soil (S) 

SAMPLERS:        JP, RC 

Sediment (SD) D Surface Water (SW)      D Groundwater (GW) 

TIME SAMPLED:    13:20 DEPTH OF SAMPLE (feet): 0-0.5 

SAMPLE DESCRIPTION/COMMENTS:  Across from module train, in puddle next to road.  Same location as SS01-SW01. 

SAMPLING METHOD:  

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

BG = 0                                                                   MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

13:30 5 in S 

BG in BZ 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8oz VOC (8260) • 3 x 40 ml 4 oz 

SVOC (8270) / 1 liter 8oz 

• TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter — 

• TDS 250 ml ... 

TSS 250 ml -„ 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4"C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKA\4109641303\SS01SD01.LOG 



DATE:  8-27-93 

SAMPLE COLLECTION LOG 

SAMPLE ID:  BRW-SS01-SD02 

RADAR STATION:  Barrow .WEATHER:    Overcast, foggy, 45° F, breezy 
MAGNETIC HEADING:   166.5° SITE/AOC:  SS01, Diesel Fuel Spill FEET FROM FIXED POINT:   158 

FIXED POINT:    Southeast corner of shed in POL area  

SAMPLE MATRIX:  D Soil (S)       ■ Sediment (SD) D Surface Water (SW)      □ Groundwater (GW) 

SAMPLERS:        JP, RC   

TIME SAMPLED:    14:50  DEPTH OF SAMPLE (feet):  0 to 0.5 

SAMPLE DESCRIPTION/COMMENTS: In seep west of road by module train, south of POL area. Black siltv sand, fine to coarse 

sand, saturated, sheen. ___  

SAMPLING METHOD:   

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

BG = 0                                                                   MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

14:50 BG in S 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter -- 

• TDS 250 ml — 

TSS 250 ml -- 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HNOa to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKAW1096413O3VSS01S002. IDG 



DATE:  8-27-93 

SAMPLE COLLECTION LOG 

SAMPLE ID:  BRW-SS01-SD03 

RADAR STATION:  Barrow WEATHER:    Overcast, 45° F, foggy, breezy 

SITE/AOC: SS01, Diesel Fuel Spill FEET FROM FIXED POINT:  150 

FIXED POINT:    Southeast corner of shed in POL area. 

MAGNETIC HEADING:   184° 

SAMPLE MATRIX:  D Soil (S) 

SAMPLERS: JP, RC 

Sediment (SD) D Surface Water (SW)      D Groundwater (GW) 

TIME SAMPLED:    15:05 DEPTH OF SAMPLE (feet): 0J5_ 

SAMPLE DESCRIPTION/COMMENTS: Across road from south end of module train, same location as SS01-SW02. Gray, clayey 

silt, some gravel, trace organics, saturated.  

SAMPLING METHOD:  

QA/QC SAMPLES COLLECTED:     G Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) O Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   □ Replicate of Soil Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

BG = 0                                                                   MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

15:03 BG onS 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter — 

• TDS 250 ml ._ 

TSS 250 ml ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=L!S 

ALASKA\4109641303VSS01SD03.IOG 



DATE:  8-27-93 

SAMPLE COLLECTION LOG 

SAMPLE ID:  BRW-SS01-SD04 

RADAR STATION:   Barrow .WEATHER:    Overcast, breezy, 45° F, foggy 

SITE/AOC:  SS01, Diesel Fuel Spill FEET FROM FIXED POINT: _53 

FIXED POINT:    Southwest corner of shed in POL area.  

SAMPLE MATRIX:  D Soil (S)       ■ Sediment (SD) 

SAMPLERS: RC, JP  

TIME SAMPLED:    15:40  

MAGNETIC HEADING:  258° 

D Surface Water (SW)      D Groundwater (GW) 

DEPTH OF SAMPLE (feet): _05_ 

SAMPLE DESCRIPTION/COMMENTS: West of road to shed in POL area. Same location as SS01-SW03.  Black silty sand, 

saturated, sheen, no odor, coarse sand. . 

SAMPLING METHOD:  

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) □ Duplicate of Water Sample ID  

□ Ambient Condition Blank (AB)   D Replicate of Soil Sample ID 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

BG = 0                                                                   MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

15:38 BG off sample 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES / 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter — 

/ TDS 250 ml — 

TSS 250 ml — 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HNOa to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKAV4109641303\SS01 SD04.LCX3 



DATE:  8-27-93 

SAMPLE COLLECTION LOG 

SAMPLE ID:  BRW-SS01-SD05 

RADAR STATION:  Barrow .WEATHER:    Overcast, foggy, breezy, 45°F 

SITE/AOC: SS01, Diesel Fuel spill FEET FROM FIXED POINT: _56_ 

FIXED POINT:    Southeast corner of shed in POL area.   

MAGNETIC HEADING:  161° 

SAMPLE MATRIX:   D Soil (S) 

SAMPLERS:        RC, JP 

Sediment (SD) D Surface Water (SW)      □ Groundwater (GW) 

TIME SAMPLED:    15:20 , DEPTH OF SAMPLE (feet): _05_ 

SAMPLE DESCRIPTION/COMMENTS:  Next to POL line, east of road to shed in POL area. SS01-SD09 is a replicate, same 

location as SS01-SW04.  Black silty sand, coarse grained, saturated.  

SAMPLING METHOD:  

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   ■ Replicate of Soil Sample ID SS01-SD09  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

. 

BG = 0                                                                  MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

15:15 BG onS 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES • 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter ... 

• TDS 250 ml ... 

TSS 250 ml ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKA\4109641303NSS01 SD05.LOG 



SAMPLE COLLECTION LOG 

DATE:  8-27-93 SAMPLE ID:  BRW-SS01-SD06 

RADAR STATION:  Barrow WEATHER:    Overcast, 45° F, breezy, foggy 
MAGNETIC HEADING:  2° SITE/AOC:  SS01, Diesel Fuel Spill FEET FROM FIXED POINT:  189 

FIXED POINT:    Southwest corner of shed in POL area.  

SAMPLE MATRIX:  D Soil (S)       ■ Sediment (SD) D Surface Water (SW)      D Groundwater (GW) 

SAMPLERS: JP. RC   

TIME SAMPLED:    15:45  DEPTH OF SAMPLE (feet): _0_5_ 

SAMPLE DESCRIPTION/COMMENTS: Northwest of POL tanks, close to lagoon. Same location as SS01-SW05.  Black silty 

sand, saturated, medium to coarse grained.   

SAMPLING METHOD:   

QA/QC SAMPLES COLLECTED:     □ Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

BG = 0                                                                   MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

15:45 BG inS 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR-No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter ... 

• TDS 250 ml — 

TSS 250 ml ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

HVOC and VOC: HCI to pH <2; metals: HNOa to pH <2; Ice all samples to 4°C 

Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRX-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

Preservation: 

Sample ID Format 

ALASKA\4109641303\SS01SDO8.LOG 



DATE:  8-27-93 

SAMPLE COLLECTION LOG 

SAMPLE ID:  BRW-SS01-SD07 

RADARSTATION:  Barrow .WEATHER:    Overcast, breezy, 45° F, foggy 

SITE/AOC:  SS01, Diesel Fuel Spill FEET FROM FIXED POINT:  240 

FIXED POINT:    Southwest corner of shed in POL area. 

MAGNETIC HEADING:  329° 

SAMPLE MATRIX:  D Soil (S) 

SAMPLERS:        JP, RC 

Sediment (SD) D Surface Water (SW)      D Groundwater (GW) 

TIME SAMPLED:    16:00 DEPTH OF SAMPLE (feet): _05_ 

SAMPLE DESCRIPTION/COMMENTS:  Northwest of POL tanks, close to lagoon. Same location as SS01-SW06.  Black silty 

sand, saturated, some gravel, some organics.  

SAMPLING METHOD:  

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) □ QA/QC Extra Volumes 

□ Trip Blank (TB) □ Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

BG = 0                                                                  MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

16:04 BG inS 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES / 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter — 

/ TDS 250 ml ... 

TSS 250 ml ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HNOa to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKAV4109641303\SSO1 SD07. LOG 



SAMPLE COLLECTION LOG 

DATE:  8-27-93 SAMPLE ID:   BRW-SS01-SD08 

RADAR STATION:  Barrow WEATHER:    Overcast, breezy, foggy, 50°F 

SITE/AOC:  SS01, Diesel Fuel Spill 

FIXED POINT:    Door to module train.  

SAMPLE MATRIX:  D Soil (S)       ■ Sediment (SD) 

SAMPLERS:        JP, RC  

FEET FROM FIXED POINT:  80 MAGNETIC HEADING:  6° 

D Surface Water (SW)      D Groundwater (GW) 

TIME SAMPLED:    16:15 DEPTH OF SAMPLE (feet): _0JL 

SAMPLE DESCRIPTION/COMMENTS: North of POL area across road from module train. Same location as SS01-SW07. Brown 

siltv sand, trace orqanics, coarse sand.  . 

SAMPLING METHOD:   

QA/QC SAMPLES COLLECTED:     □ Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID ___  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

BG = 0                                                                   MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

16:20 BG on sample 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES • 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter ... 

/ TDS 250 ml — 

TSS 250 ml ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKA\4109641303\SS01SD08.LOG 



DATE:  8-27-93 

SAMPLE COLLECTION LOG 

SAMPLE ID:  BRW-SS01-SD09 

RADAR STATION:  Barrow .WEATHER:    Overcast, foggy, 45°F, breezy 

SITE/AOC:  SS01, Diesel Fuel Spill FEET FROM FIXED POINT: _56_ 

FIXED POINT:    Southeast corner of shed in POL area. 
MAGNETIC HEADING:   161° 

SAMPLE MATRIX:   D Soil (S) 

SAMPLERS:        JP, RC 

Sediment (SD) □ Surface Water (SW)      D Groundwater (GW) 

TIME SAMPLED:    15:20 . DEPTH OF SAMPLE (feet): _05_ 

SAMPLE DESCRIPTION/COMMENTS: Next to POL line, east of road to shed in POL area.  Black silty sand, coarse grained 

sand.  

SAMPLING METHOD:  

QA/QC SAMPLES COLLECTED:     O Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB) Replicate of Soil Sample ID   BRW-SS01-SD05 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

BG = 0                                                                   MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

15:29 BG onS 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter — 

• TDS 250 ml ... 

TSS 250 ml ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKA\4108641303\SS01SD09.LOG 



SAMPLE COLLECTION LOG 

DATE:  8-27-93 SAMPLE ID:  BRW-SS01-SW01 

RADAR STATION:  Barrow .WEATHER:     Foggy. 50° F 

SITE/AOC:  SS01, Diesel Fuel Spill FEET FROM FIXED POINT:   158 

FIXED POINT:    Southeast corner of shed in POL area  

MAGNETIC HEADING:   152° 

SAMPLE MATRIX:  D Soil (S)       D Sediment (SD) 

SAMPLERS:        AP. DN  

TIME SAMPLED:    13:15  

Surface Water (SW)      D Groundwater (GW) 

DEPTH OF SAMPLE (feet): 

SAMPLE DESCRIPTION/COMMENTS: In puddle across road from module train, south of POL area. Same location as SS01- 

SD01.   

SAMPLING METHOD:  Grab   

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

13:15 6.7 870 nS 13°C 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) / 3 x 40 ml 4 oz 

SVOC (8270) • 1 liter 8 oz 

TOTAL METALS 1 liter 8oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter — 

• TDS / 250 ml — 

TSS / 250 ml — 

TOC / 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

  

• 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKA\4109641303\SS01SW01.LOG 



DATE:  8-27-93 

SAMPLE COLLECTION LOG 

SAMPLE ID:   BRW-SS01-SW02  

RADAR STATION:  Barrow .WEATHER:     Foggy, 50°F 

SITE/AOC:  SS01, Diesel Fuel Soill FEET FROM FIXED POINT:   150 

FIXED POINT:     Southeast corner of shed in POL area.  

MAGNETIC HEADING:  184° 

SAMPLE MATRIX:  D Soil (S)       D Sediment (SD) 

SAMPLERS:        AP, DN   

I Surface Water (SW)      □ Groundwater (GW) 

TIME SAMPLED:    13:25 DEPTH OF SAMPLE (feet): 

SAMPLE DESCRIPTION/COMMENTS: Across road from south end of module train. Same location as SS01-SD03, 

SAMPLING METHOD:  Grab  

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) ■ Duplicate of Water Sample ID SS01-SW08  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

13:25 7.4 910 (tS 9°C 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter — 

/ TDS 250 ml ... 

TSS 250 ml ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisbume=LIS 

ALASKA\4109641303\SS01SW02.LOG 



DATE:  8-27-93 

SAMPLE COLLECTION LOG 

SAMPLE ID:  BRW-SS01-SW03 

RADAR STATION:  Barrow .WEATHER:    Foggy. 50° F 

SITE/AOC:  SS01, Diesel Fuel Spill FEET FROM FIXED POINT: _53  

FIXED POINT:    Southwest corner of shed.  

SAMPLE MATRIX:  □ Soil (S)       D Sediment (SD) ■ Surface Water (SW) 

SAMPLERS:        AP. DN  

TIME SAMPLED:    13:35  

MAGNETIC HEADING:  258" 

□ Groundwater (GW) 

DEPTH OF SAMPLE (feet): 

SAMPLE DESCRIPTION/COMMENTS: West of road to shed in POL area.  Same location as SS01-SD04.  Diesel odor in air. 

SAMPLING METHOD:  Grab 

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) □ QA/QC Extra Volumes 

D Trip Blank 0"B) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

13:35 7.3 1,010 nS 4°C 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES / 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter ... 

• TDS 250 ml ... 

TSS 250 ml ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKA\4109641303\SS01SW03.LOG 



DATE:  8-27-93 

SAMPLE COLLECTION LOG 

SAMPLE ID:  BRW-SS01-SW04   

RADAR STATION:  Barrow WEATHER:     Foggy. 50° F 

SITE/AOC:  SS01, Diesel Fuel Spill FEET FROM FIXED POINT:  56 MAGNETIC HEADING:  161° 

FIXED POINT:    Southeast corner of shed in POL area. 

SAMPLE MATRIX:  D Soil (S)        D Sediment (SD) 

SAMPLERS:        AP, DN   

I Surface Water (SW)      D Groundwater (GW) 

TIME SAMPLED:    13:45 DEPTH OF SAMPLE (feet): 

SAMPLE DESCRIPTION/COMMENTS:  East of road to shed in POL area.  South of POL area, next to POL pipeline. Same 

location asSS01-SD05.  

SAMPLING METHOD: Grab  

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

13:45 7.6 1,450 u S 7°C 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES • 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter — 

• TDS 250 ml ... 

TSS 250 ml ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

... 

Preservation: HVOC and VOC: HCI to pH <2; metals: HNOa to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKA\4109841303VSS01 SW04.LCX3 



DATE:  8-27-93 

SAMPLE COLLECTION LOG 

SAMPLE ID:   BRW-SS01-SW05 

RADAR STATION:   Barrow .WEATHER:     Foggy, 50° F 
MAGNETIC HEADING:  2° SITE/AOC:  SS01, Diesel Fuel Spill FEET FROM FIXED POINT:   189 

FIXED POINT:    Southwest corner of shed in POL area.  

SAMPLE MATRIX:  D Soil (S)       □ Sediment (SD) ■ Surface Water (SW)      D Groundwater (GW) 

SAMPLERS:        AP, DN   

TIME SAMPLED:    13:55  DEPTH OF SAMPLE (feet): 

SAMPLE DESCRIPTION/COMMENTS: Northwest of POL area, close to lagoon. Same location as SS01-SD06. 

SAMPLING METHOD:  Grab 

QA/QC SAMPLES COLLECTED:     O Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

13:55 7.2 1,450 (S 7°C 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES • 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter — 

• TDS 250 ml ... 

TSS 250 ml ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKAY4109641303VSS01 SW05.LOG 



DATE:  8-27-93 

SAMPLE COLLECTION LOG 

SAMPLE ID:  BRW-SS01-SW06 

RADAR STATION:  Barrow .WEATHER:     Foggy, 50° F 

SITE/AOC:  SS01, Diesel Fuel Spill FEET FROM FIXED POINT: 240 

FIXED POINT:    Southwest corner of shed in POL area. 

MAGNETIC HEADING: 329° 

SAMPLE MATRIX:  D Soil (S)       D Sediment (SD) 

SAMPLERS:        AP, DN 

Surface Water (SW)      D Groundwater (GW) 

TIME SAMPLED:    14:00 , DEPTH OF SAMPLE (feet): 

SAMPLE DESCRIPTION/COMMENTS:  Northwest of POL tanks, close to lagoon. Same location as SS01-SD07. 

SAMPLING METHOD:  Grab  

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) □ Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

14:00 7.0 Off scale 7°C 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES / 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

/ 1 liter 8 oz VOC (8260) 3 X 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter — 

/ TDS 250 ml ... 

TSS 250 ml ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKA\4109641303\SS01SW08.LOG 



DATE:  8-27-93 

SAMPLE COLLECTION LOG 

SAMPLE ID:  BRW-SS01-SW07 

RADAR STATION:  Barrow .WEATHER:    Foggy, 50°F 

SITE/AOC: SS01, Diesel Fuel Spill 

FIXED POINT:    Door to module train.  

SAMPLE MATRIX:  O Soil (S)        D Sediment (SD) 

SAMPLERS:        AP, DN  

TIME SAMPLED:    14:10  

FEET FROM FIXED POINT:  80 MAGNETIC HEADING: 6° 

I Surface Water (SW)      D Groundwater (GW) 

DEPTH OF SAMPLE (feet): 

SAMPLE DESCRIPTION/COMMENTS: North of POL area, across road from module train. Same location as SS01-SD08. 

SAMPLING METHOD: Grab 

QA/QC SAMPLES COLLECTED:     O Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

14:10 7.3 1,640 ^S 7°C 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES / 

BARROW LAB 

ANALYSES • 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter ... 

• TDS 250 ml ... 

TSS 250 ml ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKA\4109841303\SS01SW07.LOG 



DATE:  8-27-93 

SAMPLE COLLECTION LOG 

SAMPLE ID:  BRW-SS01-SW08 

RADARSTATION:  Barrow .WEATHER:  Foggy, 50°F 

SITE/AOC: SS01, Diesel Fuel Spill FEET FROM FIXED POINT:  150 

FIXED POINT:    Southeast corner of shed in POL area.  

MAGNETIC HEADING:  184° 

SAMPLE MATRIX:  D Soil (S)       D Sediment (SD) 

SAMPLERS:        AP. DN  

Surface Water (SW)      D Groundwater (GW) 

TIME SAMPLED:    13:25 (13:30 on bottles)   DEPTH OF SAMPLE (feet):  

SAMPLE DESCRIPTION/COMMENTS: Across road from south end of module train.  Same location as SS01-SW02 

SAMPLING METHOD:  

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) ■ Duplicate of Water Sample ID BRW-SS01-SW02  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter — 

• TDS 250 ml — 

TSS 250 ml _ 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisbume=LIS 

ALASKA\4109S413O3\SSO1SW08.LOG 



• SAMPLE COLLECTION LOGS FOR THE GARAGE (SS02) 

AK-RIFS\BARROW\4109681301\APP.CVR 



DATE:  8-27-93 

SAMPLE COLLECTION LOG 

SAMPLE ID:  BRW-SS02-S01-1.5 
RADAR STATION:  Barrow .WEATHER:    Overcast, foggy 

SITE/AOC:  SS02. Garage FEET FROM FIXED POINT:  Southeast corner     MAGNETIC HEADING:  90° 
FIXED POINT:     1 foot north east of garage, 12 feet north of southeast corner. 

SAMPLE MATRIX: ■ Soil (S)       D Sediment (SD) 

SAMPLERS: AP, DN  

D Surface Water (SW)      D Groundwater (GW) 

TIME SAMPLED:    16:00 DEPTH OF SAMPLE (feet): JJL 

SAMPLE DESCRIPTION/COMMENTS: Strong creosote smell in area. BKGD = 4 to 7 ppm. Brown rag at 6". Peat at 6". No 

visible staining. Just above water table. Sampled at interval with highest PIP readings.  

SAMPLING METHOD:  

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

16:00 148 BH 

16:00 20 S 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES • 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

• SVOC (8270) 1 liter 8 oz 

• TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

• 1 x 40 ml 4 oz DISS METALS 1 liter — 

/ TDS 250 ml — 

TSS 250 ml — 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisbume=LIS 

ALASKA\4108641303\SSOa-S01.LOG 



DATE:   8-27-93 

SAMPLE COLLECTION LOG 

SAMPLE ID:  BRW-SS02-S02  

RADAR STATION:   Barrow WEATHER:     Foggy, 50°F 

SITE/AOC:  SS02, Garage FEET FROM FIXED POINT:  8 MAGNETIC HEADING:   180° South 

FIXED POINT:     Under garage, 8 feet from south end, 1 foot from east end. Below floor drain. 

SAMPLE MATRIX:  ■ Soil (S)       D Sediment (SD) 

SAMPLERS:        AP, DN  

D Surface Water (SW)      □ Groundwater (GW) 

TIME SAMPLED:    14:30 DEPTH OF SAMPLE (feet): 2 inches 

SAMPLE DESCRIPTION/COMMENTS:  Below floor drain. 

SAMPLING METHOD: Grab, soil scoop 

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

14:30 0BH 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES / 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8oz VOC (8260) / 3 x 40 ml 4 oz 

• SVOC (8270) • 1 liter 8 oz 

TOTAL METALS / 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

• 1 x 40 ml 4 oz DISS METALS 1 liter — 

• TDS 250 ml ~ 

TSS 250 ml _ 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8oz 

HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

Preservation: 

Sample ID Format: 

ALASKA\41096413O3\SSO2-S02.LOG 



DATE:  8-27-93 

RADAR STATION:  Barrow 

SAMPLE COLLECTION LOG 

 SAMPLE ID:  BRW-SS02-S03  

WEATHER:     Foggy, 50°F  

SITE/AOC:  SS02 Garage FEET FROM FIXED POINT:  8 MAGNETIC HEADING:   180" South 

FIXED POINT:     Under garage, 8 feet from south end, 10 feet from east end, below floor drain. 

SAMPLE MATRIX: ■ Soil (S)        D Sediment (SD) 

SAMPLERS:        AP, DN  

D Surface Water (SW)      D Groundwater (GW) 

TIME SAMPLED:    14:40 DEPTH OF SAMPLE (feet): J_ 

SAMPLE DESCRIPTION/COMMENTS: Sandy gravel, dark grey, moist. Sampled just above tight clay. Hole terminated at this 

depth. B/C of high PIP readings in breathing zone.  

SAMPLING METHOD: Shovel, grab  

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

1 ppm Background                                           MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

14:40 84 BH 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES • 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) 3 X 40 ml 4 oz 

/ SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8oz 

HVOC 8010 

VOC-BTEX 8020 

/ 1 x 40 ml 4 oz DISS METALS 1 liter ... 

• TDS 250 ml — 

TSS 250 ml ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HNOa to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKA\4109641303\SS02-S03.LOG 



DATE:  8-27-93 

SAMPLE COLLECTION LOG 

SAMPLE ID:   BRW-SS02-S04-.75 

RADAR STATION:  Barrow .WEATHER:    Foggy. 50°F 

SITE/AOC: SS02, Garage FEET FROM FIXED POINT: 23 MAGNETIC HEADING: Southwest 325° 

FIXED POINT:     15 feet southwest of garage, 15 feet in from south side  

SAMPLE MATRIX: ■ Soil (S)       □ Sediment (SD) D Surface Water (SW)      D Groundwater (GW) 

SAMPLERS:        AP, DN  

TIME SAMPLED:    15:15  DEPTH OF SAMPLE (feet): 4 to 8 inches 

SAMPLE DESCRIPTION/COMMENTS: Gravelly sand (SW) sand, gravel to 1/6". Loose, gray, moist, hard packed sand, gravel, 

and clayey material at top of borehole. Collected just above water table.  

SAMPLING METHOD: Hand auger, grab  

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) □ Duplicate of Water Sample ID ^___  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

15:15 3BH 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES • 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

• SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

• 1 x 40 ml 4 oz DISS METALS 1 liter — 

• TDS 250 ml — 

TSS 250 ml — 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKM4109641303\SS02-S04. LOG 



DATE:  8-27-93 

SAMPLE COLLECTION LOG 

SAMPLE ID:  BRW-SS02-S05 

RADAR STATION:  Barrow .WEATHER:  Foggy 50° F 

SITE/AOC:  SS02, Garage FEET FROM FIXED POINT:  23 MAGNETIC HEADING:  Southeast 325° 

FIXED POINT:  15 feet southwest of garage, 15 feet in from south side 

SAMPLE MATRIX:  ■ Soil (S)       D Sediment (SD) 

SAMPLERS:        SS. RC  

D Surface Water (SW)      D Groundwater (GW) 

TIME SAMPLED:    14:15 (14:20 on bottles)  DEPTH OF SAMPLE (feet):  

SAMPLE DESCRIPTION/COMMENTS: Gravelly sand (SW) sand, gravel to 1/6". Loose, gray, moist, hard packed sand, gravel, 

and clayey material at top of borehole. Collected just above water table.  

SAMPLING METHOD:         

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   ■ Replicate of Soil Sample ID SS02-S04  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

/ SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

• 1 x 40 ml 4 oz DISS METALS 1 liter — 

• TDS 250 ml ... 

TSS 250 ml ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HNOa to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OU; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKA\4109641303\SS02-S0S. LOG 



DATE:  9-6-93 

SAMPLE COLLECTION LOG 
SAMPLE ID:  BRW-SS02-2S06-2 

RADAR STATION:  Barrow .WEATHER:    Windy, (40+ mph), overcast, sleet 

SITE/AOC: SS02, Garage FEET FROM FIXED POINT:  55   MAGNETIC HEADING:  2° 

FIXED POINT:    Across road from northeast side of garage, 48 feet northeast, 18 feet along north side of garage 

SAMPLE MATRIX: ■ Soil (S)       D Sediment (SD) D Surface Water (SW)      D Groundwater (GW) 

SAMPLERS: SS. JD  .  

TIME SAMPLED:    13:15  DEPTH OF SAMPLE (feet): _2_ 

SAMPLE DESCRIPTION/COMMENTS: Wet, silty sand, coarse grain 

SAMPLING METHOD:  Hand auger 

QA/QC SAMPLES COLLECTED:     D Eguipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES / 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

1 liter 8oz VOC (8260) • 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter ... 

TDS 250 ml — 

EPH / 1 liter 8 oz TSS 250 ml ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

VPH / 3 x 40 ml 4 oz         | 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKA\41096413O3\SS022S06.LOG 



SAMPLE COLLECTION LOG 

DATE:  8-27-93 

RADAR STATION:  Barrow 

.SAMPLE ID:  BRW-SS02-SD01  

_WEATHER:    Overcast, breezy, 45"F, foggy 

SITE/AOC:  SS02, Garage FEET FROM FIXED POINT:  57 MAGNETIC HEADING:  270° 

FIXED POINT:    57 feet southwest of center of garage. 

SAMPLE MATRIX:  D Soil (S) 

SAMPLERS:        AP, DN 

Sediment (SD) □ Surface Water (SW)      D Groundwater (GW) 

TIME SAMPLED:    14:55 DEPTH OF SAMPLE (feet): _05_ 

SAMPLE DESCRIPTION/COMMENTS: Organic muck.  Brown plant fragments. 

SAMPLING METHOD: Soil scoop - grab 

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

14:55 OS 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

• SVOC (8270) 1 liter 8 oz 

• TOTAL METALS 1 liter 8oz 

HVOC 8010 

VOC-BTEX 8020 

/ 1 x 40 ml 4 oz DISS METALS 1 liter — 

• TDS 250 ml ... 

TSS 250 mi ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKA\4109641303\SS02SD01.LCX3 



SAMPLE COLLECTION LOGS FOR THE AIR TERMINAL AREA (SS03) 

• 

AK-RIFS\BARROW\41096ei301\APP.CVH 



DATE:  08/27/93 

SAMPLE COLLECTION LOG 

SAMPLE ID:  BRW-SS03-S01-3.5 
RADAR STATION:  Barrow .WEATHER:  Overcast, fog, breezy, 50°F 

SITE/AOC:  SS03, Air Terminal Building           FEET FROM FIXED POINT: 265 

FIXED POINT: Southeast corner of ATV building.  
MAGNETIC HEADING:  83" 

SAMPLE MATRIX:  ■ Soil (S) 

SAMPLERS:    JP, RC 

D Sediment (SD) D Surface Water (SW)      D Groundwater (GW) 

TIME SAMPLED:    11:00 DEPTH OF SAMPLE (feet): J3JL 

SAMPLE DESCRIPTION/COMMENTS:  East of hangar.  Brown to dark brown, coarse sand, saturated, loose. 

SAMPLING METHOD: Hand auger  

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   □ Replicate of Soil Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

BG=0                                                                     MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

10:54 BG in BZ 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES • 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

/ 1 liter 8oz VOC (8260) 3 X 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

• 1 x 40 ml 4 oz DISS METALS 1 liter — 

• TDS 250 ml — 

TSS 250 ml — 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKA\4109641303\SS03-S01 



DATE:  08/27/93 

SAMPLE COLLECTION LOG 

SAMPLE ID:   BRW-SS03-S02-3 

RADAR STATION:  Barrow .WEATHER:  Overcast, fog, breezy, 45°F 
MAGNETIC HEADING:   128° SITE/AOC: SS03, Air Terminal Building FEET FROM FIXED POINT:  105 

FIXED POINT: Southeast corner of hangar.  

SAMPLE MATRIX:  ■ Soil (S)        D Sediment (SD) □ Surface Water (SW)      D Groundwater (GW) 

SAMPLERS:    JP. RC   

TIME SAMPLED:    11:20  DEPTH OF SAMPLE (feet): _3_ 

SAMPLE DESCRIPTION/COMMENTS: South of hangar. Silty sand, coarse grained sand, saturated. 

SAMPLING METHOD:  Hand auger  

QA/QC SAMPLES COLLECTED:     □ Equipment Blank (EB) D QA/QC Extra Volumes 

□ Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   O Replicate of Soil Sample ID 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

BG=0                                                                      MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

11:18 BG in BH 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES / 

BARROW LAB 

ANALYSES • 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) 3 X 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

• 1 x 40 ml 4 oz DISS METALS 1 liter ... 

• TDS 250 ml ... 

TSS 250 ml — 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKM41096413O3\SSO3-S02 



DATE:  08/27/93 

SAMPLE COLLECTION LOG 

SAMPLE ID:   BRW-SS03-S03-2 

RADARSTATION:  Barrow .WEATHER:  Overcast, fog, breezy, 45-F 

SITE/AOC:  SS03, Air Terminal Building 

FIXED POINT:  North corner of hangar. 

FEET FROM FIXED POINT:   160 MAGNETIC HEADING:  35° 

SAMPLE MATRIX:  ■ Soil (S) 

SAMPLERS:   JP, RC 

D Sediment (SD) □ Surface Water (SW)      D Groundwater (GW) 

TIME SAMPLED:    11:40 DEPTH OF SAMPLE (feet): _2_ 

SAMPLE DESCRIPTION/COMMENTS: North of hangar. Silty sand, saturated, loose. Sample taken at permafrost. 

SAMPLING METHOD:  Hand auger 

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) □ Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

BG=0                                                                     MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

11:41 BG in BZ 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES • 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

• 1 x 40 ml 4 oz DISS METALS 1 liter — 

• TDS 250 ml — 

TSS 250 ml — 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: 

Sample ID Format: 

Radar Station Codes: 

HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKM4109641303VSS03-S03 



DATE:  08/27/93 

SAMPLE COLLECTION LOG 
SAMPLE ID:   BRW-SS03-S04-4 

RADAR STATION:  Barrow .WEATHER:  Foggy. 55°F 
MAGNETIC HEADING:  297.5° SITE/AOC:  SS03, Air Terminal Building FEET FROM FIXED POINT: _75_ 

FIXED POINT: Northwest corner of hangar. .   

SAMPLE MATRIX:  ■ Soil (S)       □ Sediment (SD) D Surface Water (SW)      D Groundwater (GW) 

SAMPLERS:    AP. DN .   

TIME SAMPLED:    11:35 DEPTH OF SAMPLE (feet): _4_ 

SAMPLE DESCRIPTION/COMMENTS: North of hangar. Fine to coarse sand, gravel to 1/4 inch, loose, damp, medium brown. 

Sampled just over permafrost.   

SAMPLING METHOD: .   

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

11:35 8S 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) • 3 x 40 ml 4 oz 

SVOC (8270) / 1 liter 8 oz 

TOTAL METALS • 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

• 1 x 40 ml 4 oz DISS METALS 1 liter — 

• TDS 250 ml ... 

TSS 250 ml — 

TOC • 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

. 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKAV4109641303\SS03-S04 



• 

DATE:  08/27/93 

SAMPLE COLLECTION LOG 

SAMPLE ID:  BRW-SS03-S05-4 

RADARSTATION:  Barrow WEATHER:  Foggy, 50°F 

SITE/AOC: SS03, Air Terminal Building          FEET FROM FIXED POINT:  126 

FIXED POINT:  Northwest of corner of hangar.  

MAGNETIC HEADING: 322° 

SAMPLE MATRIX:  ■ Soil (S) 

SAMPLERS:    AP, DN  

D Sediment (SD) D Surface Water (SW)      D Groundwater (GW) 

TIME SAMPLED:    11:00 DEPTH OF SAMPLE (feet): _4_ 

SAMPLE DESCRIPTION/COMMENTS: Northwest of hangar, southeast of JP-4 tank outside of berm. Gravelly sand, (SW), very 

fine to coarse subR sand. SubR gravel to 1/4 inch.  Loose, moist, medium brown. Sampled just above permafrost.  

SAMPLING METHOD:  Hand auger, grab  

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

11:00 0BH 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES / 

BARROW LAB 

ANALYSES • 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

/ 1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

/ 1 x 40 ml 4 oz DISS METALS 1 liter ... 

/ TDS 250 ml ... 

TSS 250 ml ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKA\4109641303\SS03-S05 



SAMPLE COLLECTION LOG 

DATE:  08/27/93 SAMPLE ID:   BRW-SS03-S06-4 

RADAR STATION:  Barrow .WEATHER:  Foggy, 50°F 

SITE/AOC: SS03, Air Terminal Building          FEET FROM FIXED POINT:  135 

FIXED POINT: Northwest corner of hangar.  

MAGNETIC HEADING:  285° 

SAMPLE MATRIX:  ■ Soil (S)        D Sediment (SD) 

SAMPLERS:   AP, DN  

TIME SAMPLED:    11:15  

□ Surface Water (SW)      □ Groundwater (GW) 

DEPTH OF SAMPLE (feet): J_ 

SAMPLE DESCRIPTION/COMMENTS: Northwest of hangar, south of JP-4 tank outside of berm. Gravelly sand, fine to coarse 

subR sand, subR gravel to 1/4 inch.  Loose, moist, medium brown.  Beach deposit. Sampled just above permafrost.  

SAMPLING METHOD:  Hand auger, grab  _ 

QA/QC SAMPLES COLLECTED:     □ Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) □ Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

11:15 0HS 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES / 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

/ 1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8oz 

HVOC 8010 

VOC-BTEX 8020 

• 1 x 40 ml 4 oz DISS METALS 1 liter ... 

• TDS 250 ml ... 

TSS 250 ml ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

  

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

• 

ALASKM4108641303\SS03-S08 



DATE:  08/27/93 

SAMPLE COLLECTION LOG 

SAMPLE ID:   BRW-SS03-S07-4 

RADAR STATION:   Barrow .WEATHER:  Foggy, 50°F 

SITE/AOC: SS03, Air Terminal Building          FEET FROM FIXED POINT:  135 

FIXED POINT:  Northwest corner of hangar,  

MAGNETIC HEADING:  285° 

SAMPLE MATRIX:  ■ Soil (S) 

SAMPLERS:   AP, DN  

D Sediment (SD) D Surface Water (SW)      □ Groundwater (GW) 

TIME SAMPLED:    11:15 (11:20 on bottles)   DEPTH OF SAMPLE (feet): _4_ 

SAMPLE DESCRIPTION/COMMENTS: Northwest of hangar, south of JP-4 tank outside of berm. Gravelly sand, fine to coarse 

subR sand, subR gravel to 1/4 inch.  Loose, moist, medium brown.  Beach deposit. Sampled just above permafrost.  

SAMPLING METHOD:  Hand auger, grab  

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

□ Trip Blank (TB) □ Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   ■ Replicate of Soil Sample ID BRW-SS03-S06  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

11:15 0HS 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES • 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

• 1 x 40 ml 4 oz DISS METALS 1 liter — 

• TDS 250 ml _. 

TSS 250 ml ._ 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HNOa to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKAV4109641303VSS03-S07 



DATE:  09/06/93 

SAMPLE COLLECTION LOG 

SAMPLE ID:   BRW-SS03-2S08-1 

RADAR STATION:  Barrow WEATHER:  Overcast, windy (~40 mph), sleet 

SITE/AOC: SS03, Air Terminal Building FEET FROM FIXED POINT:  350 MAGNETIC HEADING:  0° North 

FIXED POINT:  170" to northwest corner of hangar, 201° to west corner of hangar, 139" to radome.  

SAMPLE MATRIX:  ■ Soil (S)       □ Sediment (SD) D Surface Water (SW)      □ Groundwater (GW) 

SAMPLERS:    JP, RC   

TIME SAMPLED:    10:00  _DEPTH OF SAMPLE (feet): _05_ 

SAMPLE DESCRIPTION/COMMENTS: Wet, black, sandy silt, medium to coarse sand. 

SAMPLING METHOD:  Grab 

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES / 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter — 

• TDS 250 ml ... 

VPH / TSS 250 ml _ 

EPH • TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

Preservation: 

Sample ID Format: 

ALASKAV4109641303\SS032S08 



DATE:  09/06/93 

SAMPLE COLLECTION LOG 

SAMPLE ID:   BRW-SS03-2S09-.5 

RADAR STATION:  Barrow _WEATHER:  Overcast, windy (~40 mph), sleet 

SITE/AOC:  SS03, Air Terminal Building FEET FROM FIXED POINT:  270 MAGNETIC HEADING:  350° 

FIXED POINT:  184" to northeast corner of hangar, 217° to southwest corner of hangar, 143° to radome.  

SAMPLE MATRIX: ■ Soil (S)       D Sediment (SD)             D Surface Water (SW)      D Groundwater (GW) 

SAMPLERS:    JP, RC  

TIME SAMPLED:    16:10 _DEPTH OF SAMPLE (feet): _05_ 

SAMPLE DESCRIPTION/COMMENTS: Gravelly sand, trace silt, wet, coarse sand. 

SAMPLING METHOD: Grab  

QA/QC SAMPLES COLLECTED:     □ Equipment Blank (EB) 
n   Trin Rlanlc fTm fl   nunlirata nf Wator Qarr D Trip Blank (TB) D Duplicate of Water Sample ID 

D QA/QC Extra Volumes 

I_I   inpöianK^iö; i_i uupucaie or water sample 

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES • 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter — 

• TDS 250 ml ... 

VPH / TSS 250 ml ... 

EPH • TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OU; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKAV4109841303VSS032S09 



DATE:  09/06/93 

SAMPLE COLLECTION LOG 

SAMPLE ID:   BRW-SS03-2S10-.5 

RADAR STATION:  Barrow WEATHER:  Overcast, windy (~40 mph), sleet 

SITE/AOC: SS03, Air Terminal Building FEET FROM FIXED POINT: MAGNETIC HEADING:  265° 

FIXED POINT:  272° to southeast corner of hangar, 243° to southeast corner of ATV building, 150° to radome. 

SAMPLE MATRIX:  ■ Soil (S)        □ Sediment (SD) □ Surface Water (SW)      □ Groundwater (GW) 

SAMPLERS:    JP, RC  

TIME SAMPLED:    16:20  _DEPTH OF SAMPLE (feet): _0JL 

SAMPLE DESCRIPTION/COMMENTS: Wet, gravelly sand, coarse to medium sand, trace silt. 

SAMPLING METHOD:  Grab 

QA/QC SAMPLES COLLECTED:     D Eguipment Blank (EB)               □ QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter — 

• TDS 250 ml ... 

VPH • TSS 250 ml — 

EPH • TOC 500 ml 4 oz 

TCLP 2 liters 2x8oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKAM109641303\SSO32S10 



DATE:  09/06/93 

SAMPLE COLLECTION LOG 

SAMPLE ID:   BRW-SS03-2S11-.5 

RADARSTATION:  Barrow _WEATHER:  Overcast, windy (~40 mph), sleet 

SITE/AOC:  SS03, Air Terminal Building FEET FROM FIXED POINT:  540 MAGNETIC HEADING:   ~270° 

FIXED POINT: 281° to northeast corner of hangar, 265° to southeast corner of ATV building, 151" to radome. 

SAMPLE MATRIX:  ■ Soil (S) 

SAMPLERS:    JP, RC  

□ Sediment (SD) □ Surface Water (SW)      D Groundwater (GW) 

TIME SAMPLED:    16:15 DEPTH OF SAMPLE (feet): _05. 

SAMPLE DESCRIPTION/COMMENTS: Wet, clayey silt, brown, trace sand, trace organics. 

SAMPLING METHOD:  Grab 

QA/QC SAMPLES COLLECTED:     O Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   ■ Replicate of Soil Sample ID  BRW-SS03-2S12-.5  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

1 liter 8oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter — 

• TDS 250 ml — 

VPH • TSS 250 ml — 

EPH • TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: 

Sample ID Format: 

Radar Station Codes: 

HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

AIASKA\4109641303\SS032S11 



DATE:  09/06/93 

SAMPLE COLLECTION LOG 

SAMPLE ID:   BRW-SS03-2S12-.5 

RADAR STATION:   Barrow _WEATHER:  Overcast, windy (~40 mph), sleet 

SITE/AOC:  SS03, Air Terminal Building FEET FROM FIXED POINT:  540 MAGNETIC HEADING:   ~270° 

FIXED POINT:  281° to northeast corner of hangar, 265- to southeast corner of ATV building, 151° to radome. 

SAMPLE MATRIX:  ■ Soil (S) 

SAMPLERS:    JP, RC  

D Sediment (SD) □ Surface Water (SW)      D Groundwater (GW) 

TIME SAMPLED:    16:30 DEPTH OF SAMPLE (feet): _05_ 

SAMPLE DESCRIPTION/COMMENTS: Wet, clayey silt, brown, trace sand, trace organics. 

SAMPLING METHOD: Grab 

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB)               D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter ... 

/ TDS 250 ml ... 

VPH • TSS 250 ml ... 

EPH / TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKM4109641303\SS032S12 



DATE:  08/26/93 

SAMPLE COLLECTION LOG 

SAMPLE ID:  BRW-SS03-SD01 

RADARSTATION:  Barrow .WEATHER:  Overcast, breezy, 40°F 

SITE/AOC: SS03, Air Terminal Building         FEET FROM FIXED POINT: 220 

FIXED POINT: Southeast corner of ATV building,  
MAGNETIC HEADING:  233° 

SAMPLE MATRIX:   D Soil (S) 

SAMPLERS:    SS, RC 

Sediment (SD) D Surface Water (SW)      D Groundwater (GW) 

TIME SAMPLED:    16:30 DEPTH OF SAMPLE (feet): _05_ 

SAMPLE DESCRIPTION/COMMENTS:  Black sandy gravel, saturated, 40% gravel.  Same location as BRW-SS03-SW01. 

SAMPLING METHOD:  

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) □ Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

BG=1.3                                                                  MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

16:32 NR 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES • 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

• SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

• 1 x 40 ml 4 oz DISS METALS 1 liter — 

/ TDS 250 ml ... 

TSS 250 ml — 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HNOa to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OU; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKM4109641303\SS03SD01 



DATE:  08/26/93 

SAMPLE COLLECTION LOG 

SAMPLE ID:   BRW-SS03-SD02 

RADAR STATION:  Barrow WEATHER:  Overcast, fog, breezy, 40°F 
MAGNETIC HEADING:   170° SITE/AOC:  SS03, Air Terminal Building FEET FROM FIXED POINT:  250 

FIXED POINT: Southeast corner of ATV building. .  

SAMPLE MATRIX:  D Soil (S)       ■ Sediment (SD) D Surface Water (SW)      D Groundwater (GW) 

SAMPLERS:    SS, RC  

TIME SAMPLED:    16:40  DEPTH OF SAMPLE (feet): _05_ 

SAMPLE DESCRIPTION/COMMENTS:  Same location as BRW-SS03-SW02.  Black silty sand, petroleum odor, sheen, some 

gravel.  — 

SAMPLING METHOD:  

QA/QC SAMPLES COLLECTED:     O Equipment Blank (EB)               D QA/QC Extra Volumes 

□ Trip Blank (TB) D Duplicate of Water Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

BG=1.3                                                                   MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

16:42 NR 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

• SVOC (8270) 1 liter 8oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

• 1 x 40 ml 4 oz DISS METALS 1 liter ... 

• TDS 250 ml ._ 

TSS 250 ml — 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HNOa to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKAM109641303\SS03SD02 



• 

DATE:  08/26/93 

SAMPLE COLLECTION LOG 

SAMPLE ID:  BRW-SS03-SD03 

RADAR STATION:  Barrow WEATHER: Overcast, breezy, 40°F 

SITE/AOC: SS03, Air Terminal Building         FEET FROM FIXED POINT: 270 

FIXED POINT: Southeast corner of ATV building.  
MAGNETIC HEADING:   147° 

SAMPLE MATRIX:   D Soil (S) 

SAMPLERS:    SS, RC  

Sediment (SD) D Surface Water (SW)      D Groundwater (GW) 

TIME SAMPLED:    16:55 DEPTH OF SAMPLE (feet): 

SAMPLE DESCRIPTION/COMMENTS: Same location as BRW-SS03-SW03. 

• 

SAMPLING METHOD:  

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) □ QA/QC Extra Volumes 

□ Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   □ Replicate of Soil Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

BG=1.3                                                                  MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

16:54 NR 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES • 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8oz VOC (8260) 3 X 40 ml 4 oz 

• SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

• 1 x 40 ml 4 oz DISS METALS 1 liter — 

• TDS 250 ml — 

TSS 250 ml — 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: 

Sample ID Format: 

Radar Station Codes: 

HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKAV4109641303\SS03SOO3 



DATE:  08/26/93 

SAMPLE COLLECTION LOG 

SAMPLE ID:   BRW-SS03-SD04 

RADAR STATION:  Barrow WEATHER:  Overcast, windy, 40"F 
MAGNETIC HEADING:  120° SITE/AOC:  SS03, Air Terminal Building FEET FROM FIXED POINT: .93  

FIXED POINT: Southeast corner of ATV building.  

SAMPLE MATRIX:  □ Soil (S)       ■ Sediment (SD) D Surface Water (SW)      D Groundwater (GW) 

SAMPLERS:    SS, RC .   

TIME SAMPLED:    17:15  DEPTH OF SAMPLE (feet):. 

SAMPLE DESCRIPTION/COMMENTS: Same location as BRW-SS03-SW04.  Black siltv sand, saturated, petroleum odor. 

SAMPLING METHOD: .  

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB)               D QA/QC Extra Volumes 

□ Trip Blank (TB) D Duplicate of Water Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

BG=1.3                                                                  MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

17:10 NR 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES / 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

/ 1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

• SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

• 1 x 40 ml 4 oz DISS METALS 1 liter ... 

• TDS 250 ml ... 

TSS 250 ml ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HNOa to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKAV41096413O3\SSO3SD04 



DATE:  08/26/93 

SAMPLE COLLECTION LOG 

SAMPLE ID:   BRW-SS03-SD05 
RADAR STATION:  Barrow _WEATHER:  Overcast, fog, breezy, 40°F 

SITE/AOC:  SS03, Air Terminal Building          FEET FROM FIXED POINT: 204 

FIXED POINT: Southeast corner of hangar.  
MAGNETIC HEADING:  121° 

SAMPLE MATRIX:   D Soil (S) 

SAMPLERS:    SS, RC 

Sediment (SD) D Surface Water (SW)      D Groundwater (GW) 

TIME SAMPLED:    17:30 DEPTH OF SAMPLE (feet): _0_5_ 

SAMPLE DESCRIPTION/COMMENTS: Black, sandy gravel, sheen, 20% gravel, coarse grained sand. Same location as BRW- 
SS03-SW05.  

SAMPLING METHOD:  

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

BG=1.3                                                                  MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

17:17 NR 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES • 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

/ 1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

/ SVOC (8270) 1 liter 8oz 

TOTAL METALS 1 liter 8oz 

HVOC 8010 

VOC-BTEX 8020 

• 1 x 40 ml 4 oz DISS METALS 1 liter — 

/ TDS 250 ml — 

TSS 250 ml — 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKAX4109641303VSS03SD05 



DATE:  08/26/93 

SAMPLE COLLECTION LOG 

SAMPLE ID:   BRW-SS03-SD06 

RADAR STATION:  Barrow WEATHER:  Overcast, fog, breezy, 40°F 
MAGNETIC HEADING:  62" SITE/AOC: SS03, Air Terminal Building FEET FROM FIXED POINT:  150 

FIXED POINT: Southeast corner of hangar.  

SAMPLE MATRIX:  D Soil (S)       ■ Sediment (SD) O Surface Water (SW)      □ Groundwater (GW) 

SAMPLERS:    SS, RC   

TIME SAMPLED:    17:45  DEPTH OF SAMPLE (feet): _0_5_ 

SAMPLE DESCRIPTION/COMMENTS:   Same location as BRW-SS03-SW06.   Black, sandy gravel, coarse sand, sheen, 20% 

gravel.  — ■ 
SAMPLING METHOD: .  — 

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB)               D QA/QC Extra Volumes 

□ Trip Blank (TB) LI Duplicate of Water Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

BG-1.3                                                                   MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

NR 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR-No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES • 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

• SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

• 1 x 40 ml 4 oz DISS METALS 1 liter — 

• TDS 250 ml — 

TSS 250 ml — 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne-LIS 

ALASKM4109641303\SSO3SCXW 



DATE:  08/26/93 

SAMPLE COLLECTION LOG 

SAMPLE ID;   BRW-SS03-SD07 

RADAR STATION:   Barrow WEATHER:  Overcast, fog, breezy, 40° F 

SITE/AOC:  SS03, Air Terminal Building 

FIXED POINT:  North corner of hangar. 

FEET FROM FIXED POINT:   135 MAGNETIC HEADING:   16° 

SAMPLE MATRIX:  D Soil (S) 

SAMPLERS:    SS. RC  

Sediment (SD) D Surface Water (SW)      D Groundwater (GW) 

TIME SAMPLED:    18:00 DEPTH OF SAMPLE (feet): 

SAMPLE DESCRIPTION/COMMENTS:  Same location as BRW-SS03-SW07.   Black, sandy gravel, coarse sand, sheen, 30% 

gravel.  

SAMPLING METHOD:  

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   ■ Replicate of Soil Sample ID BRW-SS03-SD08  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) / 3 x 40 ml 4 oz 

• SVOC (8270) / 1 liter 8 oz 

• TOTAL METALS • 1 liter 8 oz 

HVOC8010 

VOC-BTEX 8020 

• 1 x 40 ml 4 oz DISS METALS 1 liter — 

• TDS 250 ml — 

TSS 250 ml — 

TOC / 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radarstation Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKAV4109641303VSS03SO07 



DATE:  08/26/93 

SAMPLE COLLECTION LOG 

SAMPLE ID:   BRW-SS03-SD08 

RADAR STATION:   Barrow _WEATHER:  Overcast, fog, breezy, 40°F 

SITE/AOC:  SS03, Air Terminal Building FEET FROM FIXED POINT:  135 

FIXED POINT:  Northwest corner of hangar.  

SAMPLE MATRIX:  D Soil (S)       ■ Sediment (SD) D Surface Water (SW) 

SAMPLERS:    SS, RC .  

TIME SAMPLED:    18:00  

MAGNETIC HEADING:  16° 

□ Groundwater (GW) 

DEPTH OF SAMPLE (feet): _05_ 

SAMPLE DESCRIPTION/COMMENTS:  Same location as BRW-SS03-SW07.  Black, sandy gravel, coarse sand, sheen, 30% 

gravel. — 

SAMPLING METHOD: .  

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB)               D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES / 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

/ 1 liter 8 oz VOC (8260) / 3 x 40 ml 4 oz 

/ SVOC (8270) / 1 liter 8oz 

/ TOTAL METALS • 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

• 1 x 40 ml 4 oz DISS METALS 1 liter ... 

• TDS 250 ml ... 

TSS 250 ml ... 

TOC / 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburno=LIS 

AlASKA\41096413O3\SS03SDO8 



SAMPLE C 

DATE:  09/06/93                                             SAMPLE ID: 

RADAR STATION:   Barrow                            WEATHER: 

SiTE/AOC:  SS03, Air Terminal Building         FEET FRO 

4flk      FIXED POINT:  340° to southeast corner of hanqar, 331 ° 

COLLECTION LOG 

BRW-SS03-SD09 

Overcast, windv (~40 mph) 

VI FIXED POINT:   ~ 1.000 

sleet 

MAGNETIC HEADING: 340° 
to southeast corner of ATV ouildinq, 135° to radome. 

^^       SAMPLE MATRIX: 

SAMPLERS:    JD 

D Soil (S)       ■ Sediment (SD) D Surface Water (SW) D Groundwater (GW) 

TIME SAMPLED:    16:00 DEPTH OF SAMPLE (feet): _05_ 

SAMPLE DESCRIPTION/COMMENTS:  Black, sandy silt, some orqanics, medium to coarse. 

SAMPLING METHOD: Grab  

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES / 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter — 

/ TDS 250 ml ... 

VPH / TSS 250 ml — 

EPH • TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKAN4109641303\SS03SD08 



DATE:  09/06/93 

SAMPLE COLLECTION LOG 

SAMPLE ID:   BRW-SS03-SD10 

RADAR STATION:  Barrow _WEATHER:  Overcast, windy (~40 mph), sleet 

SITE/AOC: SS03, Air Terminal Building FEET FROM FIXED POINT:  450 MAGNETIC HEADING:  317° 

FIXED POINT:  317° to SE corner of hangar, 282° to SE corner of ATV building, 148- to radome.  

SAMPLE MATRIX:  D Soil (S)       ■ Sediment (SD)            D Surface Water (SW)      □ Groundwater (GW) 

SAMPLERS:    JD  

TIME SAMPLED:    16:05 DEPTH OF SAMPLE (feet): _05_ 

SAMPLE DESCRIPTION/COMMENTS:  Black, silty sand, coarse sand, trace organics. 

SAMPLING METHOD:  Grab 

QA/QC SAMPLES COLLECTED:     O Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter — 

• TDS 250 ml — 

TSS 250 ml — 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8oz 

EPH/VPH • 

Preservation: HVOC and VOC: HCI to pH <2; metals: HNOa to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKAW 09641303\SS03SD10 



DATE:  08/26/93 

SAMPLE COLLECTION LOG 

SAMPLE ID:  BRW-SS03-SW01 

RADARSTATION:  Barrow .WEATHER:  Foggy, 37°F 

SITE/AOC:  SS03, Air Terminal Building        FEET FROM FIXED POINT:  220 

FIXED POINT: Southeast corner of ATV building  
MAGNETIC HEADING:   233° 

SAMPLE MATRIX:   D Soil (S) 

SAMPLERS:    JP, DN, JD 

D Sediment (SD) Surface Water (SW)      D Groundwater (GW) 

TIME SAMPLED:    16:15 , DEPTH OF SAMPLE (feet): 

SAMPLE DESCRIPTION/COMMENTS: Southeast of ATV building, effervesence. Same location as SS03-SD01. 

SAMPLING METHOD:  Grab  

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) □ Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

16:15 8.2 1,040 fiS 8°C 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

• SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC8010 

VOC-BTEX 8020 

• 1 x 40 ml 4 oz DISS METALS 1 liter — 

/ TDS 250 ml — 

TSS 250 ml _ 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKM4109641303\SSO3SW01 



DATE:  08/26/93 

SAMPLE COLLECTION LOG 

SAMPLE ID:   BRW-SS03-SW02 

RADAR STATION:  Barrow WEATHER:  Foggy, 37°F 

SITE/AOC: SS03, Air Terminal Building FEET FROM FIXED POINT: 250 

FIXED POINT: Southeast corner of ATV building  

SAMPLE MATRIX:  D Soil (S)       □ Sediment (SD) ■ Surface Water (SW) 

SAMPLERS:   JP, DN, JD  

TIME SAMPLED:    16:30  

MAGNETIC HEADING:   170° 

□ Groundwater (GW) 

DEPTH OF SAMPLE (feet): 

SAMPLE DESCRIPTION/COMMENTS:  Southeast of ATV building.  Same location as SS03-SD02. 

SAMPLING METHOD:  Grab 

_ QA/QC SAMPLES COLLECTED:   D Eguipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID _^__  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID . 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

16:30 8.6 960 ^S 8°C 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES / 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

/ 1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

/ SVOC (8270) 1 liter 8oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

• 1 x 40 ml 4 oz DISS METALS 1 liter ... 

/ TDS 250 ml ... 

TSS 250 ml ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

 1 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=US 

ALASKAV41096413O3\SSO3SW02 



• 

DATE:  08/26/93 

SAMPLE COLLECTION LOG 

SAMPLE ID:   BRW-SS03-SW03 

RADAR STATION:  Barrow .WEATHER:  Foggy, 37°F 

SITE/AOC: SS03, Air Terminal Building          FEET FROM FIXED POINT: 270 

FIXED POINT: Southeast corner of ATV building  
MAGNETIC HEADING:  147° 

SAMPLE MATRIX:   D Soil (S) 

SAMPLERS:   JP, DN, JD 

D Sediment (SD) Surface Water (SW)      D Groundwater (GW) 

TIME SAMPLED:    16:45 DEPTH OF SAMPLE (feet): 

SAMPLE DESCRIPTION/COMMENTS:  Southeast of ATV building. Same location as SS03-SD03. 

SAMPLING METHOD:  Grab 

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

16:45 8.2 1,140 ßS 6°C 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES / 

BARROW LAB 

ANALYSES • 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

• SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

• 1 x 40 ml 4 oz DISS METALS 1 liter — 

• TDS 250 ml ... 

TSS 250 ml — 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKM4109641303\SS03S W03 



DATE:  08/26/93 

SAMPLE COLLECTION LOG 

SAMPLE ID:   BRW-SS03-SW04 

RADAR STATION:  Barrow .WEATHER:  Foggy, 37°F 

SITE/AOC:  SS03. Air Terminal Building          FEET FROM FIXED POINT: _93_ 

FIXED POINT:  Southeast corner of ATV building  

MAGNETIC HEADING:   120° 

SAMPLE MATRIX:   D Soil (S)        D Sediment (SD) 

SAMPLERS:    JD, DN  

Surface Water (SW)      D Groundwater (GW) 

TIME SAMPLED:    17:00 DEPTH OF SAMPLE (feet): 

SAMPLE DESCRIPTION/COMMENTS:   Southeast of ATV building.   Same location as SS03-SD04.   Replicate SS03-SW08 

collected here.  

SAMPLING METHOD:  Grab          

QA/QC SAMPLES COLLECTED:     D Eguipment Blank (EB) □ QA/QC Extra Volumes 

□ Trip Blank (TB) ■ Duplicate of Water Sample ID SS03-SW08  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

17:00 8.7 1,120/iS 7°C 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) • 3 x 40 ml 4 oz 

• SVOC (8270) / 1 liter 8 oz 

• TOTAL METALS / 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

• 1 x 40 ml 4 oz DISS METALS • 1 liter — 

• TDS / 250 ml — 

TSS • 250 ml „ 

TOC / 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HNOa to pH <2; Ice ail samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OU; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKM4109641303\SSO3SW04 



DATE:  08/26/93 

SAMPLE COLLECTION LOG 

SAMPLE ID:  BRW-SS03-SW05 
RADARSTATION:   Barrow .WEATHER:  Foggy, 36°F 

SITE/AOC: SS03, Air Terminal Building         FEET FROM FIXED POINT: 204 

FIXED POINT: Northwest corner of hangar.  
MAGNETIC HEADING:   121° 

SAMPLE MATRIX:   D Soil (S)        D Sediment (SD) 

SAMPLERS:   JP, JD, DN  

Surface Water (SW)      D Groundwater (GW) 

TIME SAMPLED:    17:25 DEPTH OF SAMPLE (feet): 

SAMPLE DESCRIPTION/COMMENTS: Southeast of hangar.  Same location as SS03-SD05. 

SAMPLING METHOD:  Grab  

QA/QC SAMPLES COLLECTED:     D Eguipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank fTB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

17:25 7.4 1,220 nS 7°C 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

• SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

• 1 x 40 ml 4 oz DISS METALS 1 liter — 

/ TDS 250 ml — 

TSS 250 ml — 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKM4109641303\SS03SW05 



DATE:  08/26/93 

SAMPLE COLLECTION LOG 

SAMPLE ID:   BRW-SSQ3-SW06 

RADAR STATION:  Barrow .WEATHER:  Foggy, 36°F 

SITE/AOC:  SS03, Air Terminal Building 

FIXED POINT: South corner of hangar. 

FEET FROM FIXED POINT:   150 MAGNETIC HEADING: 62° 

SAMPLE MATRIX:  D Soil (S)        □ Sediment (SD) 

SAMPLERS:   JP. JD, DN  

Surface Water (SW)      D Groundwater (GW) • 

TIME SAMPLED:    17:30 DEPTH OF SAMPLE (feet): 

SAMPLE DESCRIPTION/COMMENTS: Southeast of hangar. Same location as SS03-SD06. 

SAMPLING METHOD:  Grab 

QA/QC SAMPLES COLLECTED:     □ Equipment Blank (EB) □ QA/QC Extra Volumes 

D Trip Blank 0"B) □ Duplicate of Water Sample ID   

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

17:30 8.4 1,260 7°C 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES / 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) 3 x 40 ml 4 oz 

• SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

• 1 x 40 ml 4 oz DISS METALS 1 liter — 

• TDS 250 ml ... 

TSS 250 ml ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

Preservation: 

Sample ID Format: 

ALASKAV4109641303\SS03SW08 



• 

DATE:  08/26/93 

RADAR STATION:  Barrow 

SITE/AOC:  SS03, Air Terminal Building 

FIXED POINT: North corner of hangar. 

SAMPLE COLLECTION LOG 

SAMPLE ID:   BRW-SS03-SW07 

.WEATHER:  Foggy, 36°F 

FEET FROM FIXED POINT:   135 

SAMPLE MATRIX:  D Soil (S) 

SAMPLERS:   JP, JD, DN 

D Sediment (SD) 

MAGNETIC HEADING:  16° 

I Surface Water (SW)      D Groundwater (GW) 

TIME SAMPLED:    17:40 . DEPTH OF SAMPLE (feet): 

SAMPLE DESCRIPTION/COMMENTS:  North of hangar. Same location as SD07. 

SAMPLING METHOD: Grab 

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

8.0 1,570 jxS 8°C 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES • 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) • 3 x 40 ml 4 oz 

• SVOC (8270) • 1 liter 8 oz 

TOTAL METALS / 1 liter 8oz 

HVOC 8010 

VOC-BTEX 8020 

• 1 x 40 ml 4 oz DISS METALS / 1 liter — 

/ TDS • 250 ml — 

TSS • 250 ml — 

TOC • 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

AUSKAV4109641303\SSO3SW07 



SAMPLE COLLECTION LOG 

DATE:  08/26/93 SAMPLE ID:  BRW-SS03-SW08 

RADAR STATION:  Barrow .WEATHER:  Foggy. 37°F 
MAGNETIC HEADING:   120° SITE/AOC:  SS03, Air Terminal Building FEET FROM FIXED POINT: _93_ 

FIXED POINT: Southeast corner of ATV building.  

SAMPLE MATRIX:  □ Soil (S)        D Sediment (SD) ■ Surface Water (SW)      □ Groundwater (GW) 

SAMPLERS:    JD. DN  

TIME SAMPLED:    17:00  DEPTH OF SAMPLE (feet):  Surface Water 

SAMPLE DESCRIPTION/COMMENTS: Southeast of ATV building. 

SAMPLING METHOD:  Grab 

QA/QC SAMPLES COLLECTED:     □ Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) ■ Duplicate of Water Sample ID  BRW-SS03-SW04  

D Ambient Condition Blank (AB)   □ Replicate of Soil Sample ID 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

17:00 8.7 1,180 cS 7°C 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

/ 1 liter 8 oz VOC (8260) / 3 x 40 ml 4 oz 

• SVOC (8270) / 1 liter 8 oz 

• TOTAL METALS • 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

• 1 x 40 ml 4 oz DISS METALS / 1 liter — 

• TDS / 250 ml „ 

TSS / 250 ml — 

TOC / 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKM41096413O3\SSO3SW08 



• 

SAMPLE COLLECTION LOGS FOR BACKGROUND (BKGD) 

AK-RIFS\BAHROWV4109661301\APP.CVR 



DATE:  8-26-93 

SAMPLE COLLECTION LOG 

SAMPLE ID:    BRW-BKGD-S01 

RADAR STATION:  Barrow WEATHER:    Overcast, fog, breezy, 40-F ' 

SITE/AOC:   Background FEET FROM FIXED POINT: MAGNETIC HEADING:  See below 

FIXED POINT:   293° to top of radome; 276° to SW corner of garage: 310° to SE corner of main building train 

SAMPLE MATRIX: ■ Soil (S)       D Sediment (SD)            O Surface Water (SW)      D Groundwater (GW) 

SAMPLERS:        S.S., R.C.  

TIME SAMPLED:     14:20 DEPTH OF SAMPLE (feet):    0' - 0.5' 

SAMPLE DESCRIPTION/COMMENTS:   Brown siltv peat, very wet 

SAMPLING METHOD:  

QA/QC SAMPLES COLLECTED:     □ Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   □ Replicate of Soil Sample ID 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

14:25 BG in B2 

BG = 1.3 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES • 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH • 1 liter 8 oz VOC (8260) / 3 x 40 ml 4 oz 

PCB • SVOC (8270) • 1 liter 8 oz 

PESTICIDES • TOTAL METALS / 1 liter 8 oz 

HVOC8101 • 3 X 40 ml 4 oz DISS METALS 1 liter ... 

VOC-BTEX 8020 • TDS 250 ml ... 

TSS 250 ml ... 

TOC • 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS1 

ALASKM41096413O3VBKGOS01 .LXX3 



SAMPLE COLLECTION LOG 

DATE:  8-26-93 

RADAR STATION:  Barrow 

SAMPLE ID:    BRW-BKGD-S02  

WEATHER:    Overcast, fog, breezy, 40°F 

SITE/AOC:   Background FEET FROM FIXED POINT: MAGNETIC HEADING:  See below 

FIXED POINT:   300° to top of radome: 284° to SW corner of oarage: 315° to SW corner of main building train 

SAMPLE MATRIX: ■ Soil (S)       D Sediment (SD) D Surface Water (SW)      D Groundwater (GW) 

SAMPLERS:        S.S., R.C. .  

TIME SAMPLED:     15:00  DEPTH OF SAMPLE (feet):    0' - 0.5' 

SAMPLE DESCRIPTION/COMMENTS:   Brown - dark brown, siltv peat, very wet 

SAMPLING METHOD:  

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

15:00 BG in B2 

BG = 1.3 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH / 1 liter 8 oz VOC (8260) / 3 x 40 ml 4 oz 

PCB / SVOC (8270) / 1 liter 8oz 

PESTICIDES • TOTAL METALS 1 liter 8 oz 

HVOC 8010 / 3 x 40 ml 4 oz DISS METALS 1 liter — 

VOC-BTEX 8020 • TDS 250 ml — 

TSS 250 ml ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HNOa to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=US 

ALASKAX4108641303\BKGDS02.LOG 



DATE:  8-26-93 

RADAR STATION:  Barrow 

SAMPLE COLLECTION LOG 

SAMPLE ID:    BRW-BKGD-S03  

WEATHER:     Overcast, fog, breezy, 40°F 

SITE/AOC:    Background FEET FROM FIXED POINT: MAGNETIC HEADING:  See below 

FIXED POINT:   303° to top of radome; 290° to SE corner of garage: 326" to SE corner of main building train 

SAMPLE MATRIX:  ■ Soil (S)       D Sediment (SD)             D Surface Water (SW)      D Groundwater (GW) 

SAMPLERS: S.S., R.C.  

TIME SAMPLED:     15:15 DEPTH OF SAMPLE (feet):    0' - 0.5' 

SAMPLE DESCRIPTION/COMMENTS:   Clayey-silt, brown-dark brown, wet, moderate organic 

SAMPLING METHOD:  

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

□ Ambient Condition Blank (AB)   □ Replicate of Soil Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

15:10 BG in B2 

BG = 1.3 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH • 1 liter 8 oz VOC (8260) • 3 x 40 ml 4 oz 

PCB • SVOC (8270) / 1 liter 8 oz 

PESTICIDES • TOTAL METALS / 1 liter 8 oz 

HVOC 8010 / 3 x 40 ml 4 oz DISS METALS 1 liter ... 

VOC-BTEX 8020 / TDS 250 ml ._ 

TSS 250 ml ._ 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: 

Sample ID Format: 

Radar Station Codes: 

HVOC and VOC: HCI to pH <2; metals: HNOa to pH <2; Ice all samples to 4°C 

Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Bullen=BUL; OIiktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKAW109641303\BKGDS03.LOG 



DATE:  8-26-93 

SAMPLE COLLECTION LOG 
SAMPLE ID:    BRW-BKGD-S04 

RADAR STATION:  Barrow WEATHER:    Overcast, fog, 40°F 

SITE/AOC:   Background FEET FROM FIXED POINT: MAGNETIC HEADING:  See below 

FIXED POINT:   284° to top of radome; 268° to SW corner of garage: 302° to SW corner of main building 

SAMPLE MATRIX: ■ Sou (S)       □ Sediment (SD) D Surface Water (SW)      D Groundwater (GW) 

SAMPLERS:        S.S.. R.C.  

TIME SAMPLED:     15:40  DEPTH OF SAMPLE (feet):    0' - 0.5' 

SAMPLE DESCRIPTION/COMMENTS:   Gray-clayey silt, some organics, very moist, firm 

SAMPLING METHOD:  

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB)               D QA/QC Extra Volumes 

□ Trip Blank (TB) D Duplicate of Water Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

15:40 BG in B2 

BG = 1.3 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES • 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH • 1 liter 8oz VOC (8260) / 3 x 40 ml 4 oz 

PCB • SVOC (8270) • 1 liter 8 oz 

PESTICIDES • TOTAL METALS • 1 liter 8 oz 

HVOC 8010 • 3 x 40 ml 4 oz DISS METALS 1 liter ... 

VOC-BTEX 8020 • TDS 250 ml ... 

TSS 250 ml ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKA\4109641303\BKGDS04.LOG 



DATE:  8-26-93 

SAMPLE COLLECTION LOG 

SAMPLE ID:    BRW-BKGD-SD01 

RADAR STATION:  Barrow WEATHER:     Overcast, breezy, 40°F 

SITE/AOC:   Background FEET FROM FIXED POINT: MAGNETIC HEADING: See below 

FIXED POINT:   294° to top of radome; 312° to SE corner of main building train: 277° to base of White Alice 

SAMPLE MATRIX: ■ Soil (S)        O Sediment (SD) 

SAMPLERS:        S.S., R.C.  

D Surface Water (SW)      □ Groundwater (GW) 

TIME SAMPLED:     13:55 DEPTH OF SAMPLE (feet):    0' - 0.5' 

SAMPLE DESCRIPTION/COMMENTS:   Same location as BRW-BKGD-SW01.  Gray-brown, silty peat, trace gravel, saturated. 

SAMPLING METHOD:  

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) □ QA/QC Extra Volumes 

D Trip Blank (TB) □ Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   □ Replicate of Soil Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

13:50 BG in B2 

BG = 1.3 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES • 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH • 1 liter 8oz VOC (8260) / 3 x 40 ml 4 oz 

PCB • SVOC (8270) • 1 liter 8 oz 

PESTICIDES • TOTAL METALS • 1 liter 8 oz 

HVOC 8010 • 3 x 40 ml 4 oz DISS METALS 1 liter ... 

VOC-BTEX 8020 • TDS 250 ml ... 

TSS 250 ml ... 

TOC • 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: 

Sample ID Format: 

Radar Station Codes: 

HVOC and VOC: HCI to pH <2; metals: HNOa to pH <2; Ice all samples to 4°C 

Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKAV4109641303\BKGDS001. LOG 



DATE:  8-26-93 

SAMPLE COLLECTION LOG 

SAMPLE ID:    BRW-BKGD-SW01 

RADAR STATION:  Barrow WEATHER:     Overcast, breezy, 45°F 

SITE/AOC:   Background FEET FROM FIXED POINT: MAGNETIC HEADING:  See below 

FIXED POINT:   294° to top of radome: 312° to SE corner of main building train: 277° to base of White Alice 

SAMPLE MATRIX:  D Soil (S)       D Sediment (SD) ■ Surface Water (SW)      D Groundwater (GW) 

SAMPLERS: S.S., R.C.       .  

TIME SAMPLED:     13:50  DEPTH OF SAMPLE (feet): 

SAMPLE DESCRIPTION/COMMENTS:   Same location as BRW-BKGD-SD01 

SAMPLING METHOD:   

QA/QC SAMPLES COLLECTED:     O Equipment Blank (EB) O QA/QC Extra Volumes 

□ Trip Blank (TB) D Duplicate of Water Sample ID __  

D Ambient Condition Blank (AB)   □ Replicate of Soil Sample ID 

WATER PARAMETERS 

              -^^^=^ 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

13:38 6.8 350 5°C 1.000 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

13:40 BG in B2 

BG = 1.3 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH • 1 liter 8oz VOC (8260) / 3 x 40 ml 4 oz 

PCB • SVOC (8270) / 1 liter 8 oz 

PESTICIDES • TOTAL METALS • 1 liter 8 oz 

HVOC 8010 • 3 x 40 ml 4 oz DISS METALS • 1 liter — 

VOC-BTEX 8020 / TDS 

TSS 

/ 1 liter — 

/ 

TOC / 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

HVOC and VOC: HCI to pH <2; metals: HNOa to pH <2; Ice all samples to 4°C 

Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

Preservation: 

Sample ID Format: 

ALASKA\4109641303\BKGDSW01.LOG 



DATE:  8-26-93 

SAMPLE COLLECTION LOG 

SAMPLE ID:    BRW-BKGD-SW02 

RADARSTATION:  Barrow WEATHER:     Overcast, breezy, 45°F 

SITE/AOC:   Background FEET FROM FIXED POINT: MAGNETIC HEADING:  See below 

FIXED POINT:   325 yards SE along and away from installation: 20 feet from road: 293°to top of radome; 270° to base of 

White Alice    

SAMPLE MATRIX:  D Soil (S)       D Sediment (SD) 

SAMPLERS: S.S., R.C.  

Surface Water (SW)      D Groundwater (GW) 

TIME SAMPLED:     11:20 DEPTH OF SAMPLE (feet): 

SAMPLE DESCRIPTION/COMMENTS: 

SAMPLING METHOD:  

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) ■ QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

11:00 7.2 420 ms 40°C 1.000 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

11:20 BG in B2 

BG = 1.3 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH • 3 liters 8 oz VOC (8260) • 9 x 40 ml 4 oz 

PCB / SVOC (8270) / 2 liters 8 oz 

PESTICIDES / TOTAL METALS / 2 liters 8 oz 

HVOC 8010 / 9 x 40 ml 4 oz DISS METALS / 2 liters ... 

VOC-BTEX 8020 • TDS 

TSS • 

1 liter -- 

TOC • 1.5 liter 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; loe all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKAN41096413O3VBKGDSW02. LOG 



• 

SAMPLE COLLECTION LOGS FOR QA/QC 

AK-RIFS\BARROW\4109661301\APP.CVR 



SAMPLE COLLECTION LOG 

DATE:   8-26-93 SAMPLEID:   BRW-AB01 

RADAR STATION:  Barrow 

SITE/AOC: 

_WEATHER:     Still, foggy, 45°F 

Ambient Blank 

FIXED POINT:     Near steps at ABS building. 

FEET FROM FIXED POINT: MAGNETIC HEADING: 

SAMPLE MATRIX:  □ Soil (S) 

SAMPLERS:        JD  

D Sediment (SD) D Surface Water (SW)      D Groundwater (GW) 

TIME SAMPLED:    15:05 DEPTH OF SAMPLE (feet): 

SAMPLE DESCRIPTION/COMMENTS: Grab 

SAMPLING METHOD:  

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

■ Ambient Condition Blank (AB)   D Replicate of Soil Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

15:00 0.0 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES • 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

1 liter 8 oz VOC (8260) / 3 X 40 ml 4 oz 

SVOC (8270) 1 liter 8oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter ... 

TDS 250 ml ... 

TSS 250 ml ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OU; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKA\41096413O3\BRW-AB01.LCX3 



DATE:  8-26-93 

SAMPLE COLLECTION LOG 

SAMPLE ID:  BRW-EB01  

RADAR STATION:  Barrow WEATHER: 

SITE/AOC:        Equipment Blank 

FIXED POINT:  

FEET FROM FIXED POINT: MAGNETIC HEADING: 

SAMPLE MATRIX:  D Soli (S)       □ Sediment (SD) 

SAMPLERS:   

TIME SAMPLED:    

D Surface Water (SW)      □ Groundwater (GW) 

DEPTH OF SAMPLE (feet): 

SAMPLE DESCRIPTION/COMMENTS: 

SAMPLING METHOD:  

QA/QC SAMPLES COLLECTED:     ■ Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   □ Replicate of Soil Sample ID 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES • 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

• 1 liter 8 oz VOC (8260) • 3 x 40 ml 4 oz 

• SVOC (8270) / 1 liter 8 oz 

• TOTAL METALS • 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

• 1 x 40 ml 4 oz DISS METALS 1 liter — 

• TDS 250 ml ... 

TSS 250 ml ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4"C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKAV4109641303\BRW-EB01 .LOG 



DATE:  09/06/93 

SAMPLE COLLECTION LOG 

SAMPLE ID:  BRW-2EB02  

RADAR STATION:  Barrow 

SITE/AOC:  

FIXED POINT: 

WEATHER: 

FEET FROM FIXED POINT: MAGNETIC HEADING: 

SAMPLE MATRIX:  D Soil (S)        D Sediment (SD) 

SAMPLERS:   SF, JP  

TIME SAMPLED:   

D Surface Water (SW)      □ Groundwater (GW) 

DEPTH OF SAMPLE (feet): 

SAMPLE DESCRIPTION/COMMENTS: 

SAMPLING METHOD:  Grab 

QA/QC SAMPLES COLLECTED:     ■ Equipment Blank (EB) D QA/QC Extra Volumes 

D Trip Blank (TB) D Duplicate of Water Sample ID i_i  i rip öian« (its; u uupncaie OT water sample 

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

1 liter 8oz VOC (8260) • 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter ... 

TDS 250 ml ._ 

TSS 250 ml ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

VPH / 

Preservation: 

Sample ID Format: 

Radar Station Codes: 

HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKAV4109641303\BFW2EB02 



DATE:  8-26-93 

SAMPLE COLLECTION LOG 

SAMPLE ID:   BRW-TB01  

RADAR STATION:  Barrow 

SITE/AOC:  

FIXED POINT:  

WEATHER: 

FEET FROM FIXED POINT: MAGNETIC HEADING: 

SAMPLE MATRIX:  D Soil (S)       D Sediment (SD) 

SAMPLERS:  

D Surface Water (SW)      D Groundwater (GW) 

TIME SAMPLED:    10:00 DEPTH OF SAMPLE (feet): 

SAMPLE DESCRIPTION/COMMENTS: Trip Blank 

SAMPLING METHOD:   

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

■ Trip Blank (TB) D Duplicate of Water Sample ID  

□ Ambient Condition Blank (AB)   D Replicate of Soil Sample ID 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

1 liter 8 oz VOC (8260) • 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

• 1 x 40 ml 4 oz DISS METALS 1 liter ... 

/ TDS 250 ml ... 

TSS 250 ml ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=US 

ALASKA\4109641303\BRW-TB01 .LOG 



DATE:  8-27-93 

RADAR STATION:  Barrow 

SITE/AOC:        Trip Blank 

FIXED POINT:  

SAMPLE MATRIX:   D Soil (S) 

SAMPLERS: ICF KE 

TIME SAMPLED:    10:00 

SAMPLE COLLECTION LOG 

SAMPLE ID:  BRW-TB02  

.WEATHER:     Foggy 

FEET FROM FIXED POINT: MAGNETIC HEADING: 

□ Sediment (SD) D Surface Water (SW)      □ Groundwater (GW) 

, DEPTH OF SAMPLE (feet): 

SAMPLE DESCRIPTION/COMMENTS: 

SAMPLING METHOD:  CTE prepared 

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

■ Trip Blank 0"B) D Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

1 liter 8 oz VOC (8260) / 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

• 1 x 40 ml 4 oz DISS METALS 1 liter — 

• TDS 250 ml ... 

TSS 250 ml ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HNOa to pH <2; Ice all samples to 4°C 
Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 

(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 
Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=US 

ALASKA\41096413O3\BRW-TB02.LOG 



DATE:  09/06/93 

SAMPLE COLLECTION LOG 

SAMPLE ID:  BRW-2TB03  

RADAR STATION:  Barrow 

SITE/AOC:  

FIXED POINT:  

WEATHER: 

FEET FROM FIXED POINT: MAGNETIC HEADING: 

SAMPLE MATRIX:  D Soil (S)       D Sediment (SD) 

SAMPLERS:        SF, JP  

□ Surface Water (SW)      □ Groundwater (GW) 

TIME SAMPLED:    10:00 _ DEPTH OF SAMPLE (feet): 

SAMPLE DESCRIPTION/COMMENTS: 

SAMPLING METHOD:  Grab  

QA/QC SAMPLES COLLECTED:     □ Equipment Blank (EB) 

□ Duplicate of Water Sample ID 

□ QA/QC Extra Volumes 

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID 

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

/ CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES • 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

1 liter 8 oz VOC (8260) / 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter — 

TDS 250 ml — 

TSS 250 ml — 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8 oz 

VPH / - 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKA\4109641303\BRW2TB03 



DATE:  09/08/93 

SAMPLE COLLECTION LOG 

SAMPLE ID:  BRW-TB04  

RADAR STATION:  Barrow 

SITE/AOC:  

FIXED POINT:          

WEATHER: 

FEET FROM FIXED POINT: MAGNETIC HEADING: 

SAMPLE MATRIX:  □ Soil (S)        □ Sediment (SD) 

SAMPLERS:        R"LRC   

D Surface Water (SW)      D Groundwater (GW) 

TIME SAMPLED:    18:00 DEPTH OF SAMPLE (feet): 

SAMPLE DESCRIPTION/COMMENTS: 

SAMPLING METHOD:  Grab 

QA/QC SAMPLES COLLECTED:     D Equipment Blank (EB) D QA/QC Extra Volumes 

■ Trip Blank (TB) □ Duplicate of Water Sample ID  

D Ambient Condition Blank (AB)   D Replicate of Soil Sample ID  

WATER PARAMETERS 

TIME PH CONDUCTIVITY TEMPERATURE SPECIFIC GRAVITY TURBIDITY 

MONITORING READINGS 

TIME PID READING (ppm) CG/LEL (%) 
HANBY SCREENING 
(standard/ppm) 

BG=Background; BZ=Breathing Zone; BH=Borehole; NR=No Readings; HS=Headspace; S=Sample (uncontained) 

• CHECK ANALYSES REQUESTED 

ANALYSES • 

BARROW LAB 

ANALYSES / 

ANCHORAGE LAB 

CONTAINERS CONTAINERS 

WATER SOIL WATER SOIL 

TPH 

PCB 

PESTICIDES 

1 liter 8 oz VOC (8260) • 3 x 40 ml 4 oz 

SVOC (8270) 1 liter 8 oz 

TOTAL METALS 1 liter 8 oz 

HVOC 8010 

VOC-BTEX 8020 

1 x 40 ml 4 oz DISS METALS 1 liter — 

TDS 250 ml ._ 

TSS 250 ml ... 

TOC 500 ml 4 oz 

TCLP 2 liters 2x8oz 

Preservation: HVOC and VOC: HCI to pH <2; metals: HN03 to pH <2; Ice all samples to 4°C 

Sample ID Format: Radar Station - site identifier - matrix + sample number - depth (feet) 
(i.e., BUL-ST05-SW07, BTR-EB04, WRT-SS08-S09-5.0) 

Radar Station Codes:      Bullen=BUL; Oliktok=OLI; Barter=BTR; Lonely=LON; Barrow=BRW; Wainwright=WRT; Lay=LAY; Lisburne=LIS 

ALASKAV4109641303\BRW-TB04 



APPENDIX E 

CHAIN-OF-CUSTODY FORMS 
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APPENDIX F 

ANALYTICAL DATA 

1.  SUMMARY TABLES OF ANALYTICAL DATA (presented in 
Sections 3.0 and 4.0) 

2.  CROSS-REFERENCE TABLE FOR SAMPLE IDENTIFICATION 
ANALYTICAL DATA (for each site CT&E Data is presented first followed 

by F&B Data) 

AK-HFS\BARROW\4109661301\APP.CVR 



1.  SUMMARY TABLES OF ANALYTICAL DATA (presented in 
Sections 3.0 and 4.0) 
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2.  CROSS-REFERENCE TABLE FOR SAMPLE IDENTIFICATION 

AK-RIFS\BAHROW\4109661301 \APP.CVR 



z 
o 
g o 
u. 

z 
LU a 
UJ 
_i 
0. s 
< 
(0 
ui 
O z 
UJ 
DC 
UJ 
u_ 
UJ 
cc 
V) 
to 
O 
cc 
u 

z 
,.,o 
Q-9= 
5cr 
<9 ■& c c 
(9(0 a o 0 

UJ 
Q 

E E E 
'•ü T3 ^ 

"5 'o 'o o O 'o '5 'o o o O o d) a 0) 
CO CO co CO co CO CO CO CO CO co CO CO CO CO 

co CO CO co CO CO co CO CO CO co co co CO co 
COP) co en eocn co en co en coen co 9> coen coen eocn coen eocn co en coen coen 

I S>?3 2>?3 21 Si S>c\I S>Sl S>c\J S>c\T 5>cJ 2>CM- 2>CM S>c\I 2>c\T S>?3 SICM- £?.Sl 

Ss 
J^o ^o ^o Po r^O ^o ^o Po •^o r-O »-O t-O i-O *-o T-O m £2o> 
§9 sis K9 

£2.5? 
coc? 

£3.3) 
89 

£3o> 
S9 

£3.2? 
89 

£3.© 
89 89 

£3o> 
89 

£3 en 
89 

S3.2? 
89 

£3.2 
«9 

£3« 
S9 

£3© 
S9 

£3o> 
S9 

S3 ss S3 ssi 9CM 
moj Ss 9CM 

lOoB ssi 9CM 
moS S3 S3 ss ss 9CM 

mod ss =*-- *'- *:- *r *r %'- %*- *"- *r *r- *r *r *r *T *=r % * * * * * * * * * * % * =tt= =* 

II So *«■ N r- r*. K N i*- i^ (^ r^. * 
CD — UI CM CM CM CM CM CM CM CM CM CM CM 

5 08 ■«)■ CO CO co <0 CO CO CO CO co 1- 
I- 1- * Tf t 1- 1- 1- V ^r •<j- t 

b co co' co co co CO co CO co" eo CO 
o> 0) en 0) 0) en en en en en en 

fel 
m co 

c» 8 (M 
O 8 oo 

co 
o 

CM CM 
U- ▼- v ^~ ^~ 

Ob 
F-J? 

2£ 
°E 3? 9 CM co T in 9 r^. 9 en o 

4 Ul *>• ri. N. r>- li f- ti r>- ri. 
CM <LU 

Q 
o8 

Ü 

CO CM CM CM CM CM CM CM CM CM 
1- Sf CO 

•0" 
(0 CO CO CO co co CO 1- 

CO co CO co" co co co co" co CO co 
0> en 0) o> en 0> en en en O) en 

*s 
m 
00 

1 
CO s 8 8 in in in 

U. = m in in m in lO 

my 

'ä 
CO 

o 
_ a. U 

U|Z 
U. 

UI "3 
rrUJ o8 

5 
(0 en £5 co co CO CO co co co co en 

9 b 
in 
in 8 8 8 8 8 8 m 

in 

z 
o 
5 

S 
ui g 8 o 

CO 8 o 
CO 8 o 

CO 
o 
CO 

o 
CO 

o 
CO 

o 
CO 8 o 

CO 
o 
CO 

o 
CO 8 

CO CO CO to CO CO CO CO CO co CO CO co CO CO 

<U1 
■ i--i 

U-<Q-Z 
0050 

H
A

IN
- 

A
N

D
 

)N
S

A
 

IC
A

TI
 

8 
CM o co 

o 
s 
CO 

in 

8 8 
CO 8 8 

CO 
s 
CO 

o 

co CO 

CM 

co 8 
CM 

8 
CO 

8 
üirUü CO CO CM CM CM CM CM CM CM CM CM co CO CO 

:IE
LD

 
S

TO
C

 
LI

D
AT

I 
D

E
N

T 

8 8 8 o 
co 

o 
CO 

O 
CO 8 8 O 

CO 
O 
CO 8 O 

CO 
o 
CO 8 o 

CO 

CO CO co CO co CO CO CO CO CO co CO CO co CO 

o5 ^ i i 1 1 1 1 i 1 1 | 1 ^ 1 
m m m m CO ffl ffl m m ffl m m ffl m m 

ül§ 
mi- << 
l-O 
QU. 

8 
CM o co 

o 
s 
CO 

in o 
CO 

8 
CO 

O 
CO § 8 

CO 

o 
CO CO 

CM 

CO s 
CM 

8 
co 

8 

PLU 

CO CO CM CM CM CM CM CM CM CM CM co CO CO 

8 8 8 O 
CO 

o 
CO 8 O 

CO 8 8 8 O 
CO 8 o 

CO 8 o 
CO 

R
I/F

S
 

S
A

M
P

L co CO CO CO CO CO CO co co co CO CO CO °? CO 

1 1 1 ^ 1 1 | | | | 1 1 1 1 ^ 
m ffl m m CD m CD ffl ffl m ffl ffl m ffl ffl 

o 
Ü 
O) c 
CD 
CD 
C 
'O) c 
LU 
•o g 
co    . 
D) 5. 
.E   3 
'S) fö 
CD  "-1 

H TJ 
ffl   cl 
" 5 CD   CO 

E E 
P ~° 
o« 
Ü u. 

LU    ' 
oa m 
ü LL. 

AK-RIFS\BARHOW\410eaai301\APP-F F-1 11 OCTOBER 1995 



a 
UJ 
D 
Z 

Z 
o o 
z 
o 

o 
UL 
H 
Z 
UJ a 
UJ 

< 
CO 
UJ u z 
UJ 
DC 
UJ 
u. 
UJ 
DC 

I 

CO 
CO o 
DC 
O 

z 

13 u 
<5 5 0 

'S 
a 
'S 0 

0 
S 

0 
S 

S a» 
«S 

c c c 8-1 5 5 5 § 5 5 5 
^ CO 05 0 0) 0 0) 0 0 0 0 0 a> Q S 

Q 
E E E E E 0 0 0 

<d CO (0 <s 241 
.«> 3 

TJ TJ TJ TJ TJ ^■n * t: ■E t t t t 
0> ID 3 3 3 3 

03 03 03 03 03 U-CO co CO 03 CO 03 CO CO Li. CO 

CO 00 co CO CO co co co CO CO 
co cn coP> COW eoo> cocn cog> cog> cog> 5291 JOS' co 5» 

0) 

3 1» 
pa: 

m 
S>c\I 

top 

ssi 

Slcvl 

Ssi 

8>c3 

oop 

Sä 

S>c\T 

00 Q 

S>oJ 

oop 

3s 

S>c\J 

oop 

SS 

Sled 

p_3> 

5 08 

8>c\T 

p.g> 
enp 
S08 

StCM" 

PS 
op 
94 
in 08 

S>oJ 

in 08 

S>cvT 

in 08 

S>?1 

?3 
10 08 

Si CM 

o>p 
in 08 

** ** ** ** *5 ** *S *2 %« *£ *5K *£ co 

% Sn »r 
CD — LU CM 

5 «9 

5 
3 
CO 
0> 

ZZ 
m CM 8 CM 

0> 3 » 8 CO 
0 CM1- coco OCM 

0000 000 
00 
00 

08 
u. 

▼— T— - 

£3 
32 2 

9 
=0 

TJ 

3 

CM 

? 
co 
0) 

C 
O 

z 
10 
£F 

m 
LL 

u 

8 
m 
in 

in 
in 

00 
in 
m 

00 
in 
in 

00 
in 
in 

00 

in 

co 
m 
in 

CO 
in 
m 

co 
in 
in 

co 
in 
m 

co 
in 
tn 

CO 
in 
m 

CO 00 
mm 
mm 

CO CO 
mm 
in in 

cay 
w 

n£ a 

niz UJ 
03 

cs 3 
U. 

"5 w 

m 
in 

z 

Q 

0 
H 

fe 
m 
0 8 0 

0) 
0 
CO 8 0 

CO 8 0 
03 

0 
CO 

0 
03 

0 
03 03 CO CO CO 

03 CO CO CO 03 CO CO CO CO 03 03 CO CO CO 

<UJ 
■ K-l 

U-<Q-Z 
0020 
^9S5fc g. in (O r-. 8 cn CM 

0 
co 
0 a in 

p 8 0 s 

C
H

A 
Y

A
 

O
N

 
FI

C
 

§ H 8 H 8 8 ^ =5 5 5 5 s £ & 
03 CO CO co 03 CO W CO CO 03 03 03 CO CO 

IE
LD

 
S

TO
D

 
JD

A
T

 
D

E
N

T 

3 
03 

3 
03 

3 
co 

8 
CO 

8 
co 

8 
03 

8 
co 

8 
co 

8 
03 

8 
03 

O 
03 
CO 

0 
03 
03 

0 
CO 
03 

0 
CO 
03 

o5 =5 =5 ^ ^ ^ ^ It 1 1 | 1 a: I i 
m m m CD CD m m m m m m to m m 

yo 
CQl- << 
I-Ü 
QU. 

8 8 8 s. 
8 8 8 0 

CM 

i 
co 
0 
5 I in 

1 I 0 
co 

I 
L_UJ 

h-UJ 

03 03 CO CO 03 03 55 co 03 co co CO 03 03 

3 3 5 
03 3 8 O 

03 8 8 O 
03 8 8 0 

co 8 8 

*S5 

03 03 co CO CO 2 

m 

03 03 03 03 03 03 03 

m CO m m m m CO m m m m m m 

F-2 



a> ♦2 z a) '5 
M.O 

^o CO 

Q-S: 
5CC 

o 
'S 

■Q. 

a 
0 

■3 
0 

coco 
LU 
Q 

'S. 
3 
D 

a) 

'a 
CO 

O 

'a 
CO 

Q. 
0) 

CC 

2 

*■« c 
0) 
E 

TJ 
o O o o o o o a> 0 0) 

CO CO CO co co CO CO LL. co CO 

CO CO CO co co co CO co co 
coP) cog? cog> cog> cog? cog) cog> cog> cog) 

I SlcvJ 8>c3 g>cM- g>c\r g>?3 g>& ^C5 gjcvr S>cvl 

§s 
T-O r-O T-O r-O r-O T-O T-O T-O rO m || SJäf 

$99 
5$ 
CO o 

£2.5? 
599 

e>3> 
599 

£5.ä> 
S99 

S3.cS 
599 599 it 

>-< S3 S3 9CM 
mot! ss S3 S3 S3 S3 Si 

ceo *:: *r *r *r *r *r *r *r *r % * * * % * * * * 

S| <-»LU 

UJ CM CM 

5 3 9 
CO 

^^K 0) 0) 
Q 
UJ 
D 
Z 

z fel 
CO 
08 
Lt- 

§ 8 o 
in 8 8 CM 

in S 8 
CM 

CO 
1- 

o ££ o Sg 
z 11 EJJ 

0> 
4 ri o <LU 

Q 
08 CM 

co 

CM 

9 
co < o o> 

o 
EÜ 
1- z •7 

m 
00 CM in m m m in in 8 8 m 

LU TS> LL o 
co 

in m m m in in m m in 

a 
my 

co 

o 
ex 
s UJ 

_i 
Q. Ejfe LU 

03 

< =S 08 0) 
in 
m § 

OT 
Ul 
O 
z z 
UJ o cc 1- 
UJ u. tl 
UJ wt 
cc 1— z ■ LÜ CM CM CM CM CM CM CM CM CM CM w 
w 
O 

9 8 o 
co 8 8 3 8 8 8 O 

CO 
0 
CO 

CO CO co co co co CO CO CO CO 

DC 
U <LU 

U-<Q-Z 
0050 
ZO<Eh Q. a 
§ZW< Q CO CO (Q ^ 
$<zy 
OJ-OU; § 

CM s CM 
O 
CO 

CM 

8 
CM CO o 

CO § 
in 

9 OJ 
8 
CO 

°8£ü 

""Si" 
§ CM 

3 
CM 
O 
CO 

CM 

8 § § i i § CM 

8 
CO co CO CO op CO CO CO CO CO 

m m CQ m m m m m 00 m 

yo 
C0(- << 
HO 
QU. 

l-UJ 

§ 
CM CM 

O 
CO 

CM CM 

8 
CO 
o 
co 

s 
co 

m 8 
CO 
CM 

8 
co 

CM CM CM CM C\l CM CM CVl CM CM 

8 8 8 8 3 3 8 8 8 8 
c/> 5: CO CO CO CO CO CO CO CO CO CO 

&5 ii 1 i i 1 1 | 1 ^ 1 
CD CO m m m r m m m m 

3 
O) c •c 
3! 
_c 
O) 
c 

UJ 

o>   S. 

1 "> 
1  « 
y = 
E   E 

F-3 



co 0 a> 
■fi «j a 0 

z 0 0 co CO 

D.O. 
CD 

■a 
Q 
3 
O 

CO 
a 
3 
0 

<D 

'S 
0 

a 
a 

CO 

to 
0 

50C 0 0 0 co 0 CO a 
<o Q JC -X n -* 0> 0 
coco 3 Q. a 3 a a rr a cc 

Ul O CO CO 0 CO CO 

0) 
u. 

co CO ■0 
Q 

'0 
CO 

0 
CO 

'0 
CO 

'5 
co 

Ö 
CO 

■5 
CO 

"5 
CO 

'S 
CO 

"5 
CO 

'5 
CO 

'5 
CO 

■5 
CO 

'0 
CO 

'0 
CO 

'5 
CO 

'5 
CO 

"0 
CO 

'0 
co 

CO 

u. 

CO co CO co 
coS> cog) 52 SI co co CO 

m 
u. i £3.3) 

83 

S>c\T 

|| 
I* Si 

£3.0? 
coO 

So 
S3.5) 
coo 

Sä 
£Jo) 

SI 

0) 

co 

s 

CO 

cö 5 
00 

S 
sä 

is coy 
3 

** ** ** 
* * * 

Ul Si 
3 

CM CM 
1- 
CM CM 

CO 
CM 
CO 

CM 
<o 

t-. 
CM 
CO 

CM 
CO 
1- 

CM 
CO 
■a- 

r- 
CM 
CO 

^^ & CO 
0) 

co 
0) 

co 
0) 

CO 
0) 

co 
0) 

co 
O) 

CO 
0) 

co 
en 

CO 
05 

CO 
0) 

co 
0) 

Q 
ui 
=3 
Z ffl w •* CO CO 

CM 8 CM 
CO 

CM 
CO 

CM 
CO 

CM 
CO s 

1- 
Z 
o 

08 
LL. *— 1— t— *— T— 

'" *~ 
T- 

o 
0 

5 
CM 

in CO r^ co 0) 0 ,- 

z 
o P <UJ Ul 

j- 

CM 

4 
CM 

CO 

4 
CM 

1- 

CM 
CO 
1- 

r- 
CM 
CO 

CM 
CO 
1- 

CM 
CO 

CM 
CD 
■»»■ 

CM 

CM 
CO 

CM 
CO 

o 
o s CO 

0) 
CO 
o> co 

0) 
co 
0 

CO 
0 

co 
O) 

CO 
O) 

CO 
0) 

CO 
O) 

co 
O) 

o 
u_ 05 

0) 

z Z 
m 
08 O) 

c in in 
r-- 
m in In 

m 
in 
in 

1». 
in 
in 

in 
in 

in 
in 

1^ 
in m 

Ul ^° TJ 

Q 
my 

'5 
m 
"5 

  

UJ 
_l 

U|Z 
c 

Q. Ul F 
m 
in 

co co co CO co •o- 

< 
=s 00 

5 
0 B in 

in 
in 
in 

co 
in 

00 m CO 
in 

CO 
in 

CO 
in 

co 
m 

co 
in 

(0 < 
Ul u 
Z z 
Ul o oc b 
Ul wg 
u. 
Ul -s 

UJ 
Q 

DC ■ 
w 
(0 
o 
oc 

co to 
0 
CO 
co 

co 
0 
CO 
CO 

co 
0 
co 
co 

CO 
0 
CO 
CO 

co 
0 
CO 
CO 

co 
0 
CO 
CO 

co 
0 
CO 
CO 

CO 
0 
co 
CO 

CO 
0 
CO 
CO 

co 
0 
CO 
CO 

co 
0 
CO 
CO 

CO 
0 
CO 
CO 

CO 
0 
CO 
CO 

CO 
0 
CO 
CO 

CO 
0 
CO 
CO 

co 
0 
CO 
CO 

co 
0 
CO 
CO 

co 
0 
CO 
CO 

CO 
0 
CO 
CO 

o <UI 

U_<CLZ 
0Q20 

$<zu 

gS^z 

"3$- 

i 
co 

8 

CM 

8 
co 
0 
co 
co 

co 

8 
co 

8 
co 

s 
CO 

CO 

8 
CO 

0. 
Q 
T 

8 
co 

S 
CO 

CO 
*»■ 
0 
CO 
CO 

g 
CO 

a 
CO 

8 
CO 
c 
cc 
CO 

m 
8 
co 

8 
CO 

co 

8 
co 

a. 
c 

cA 

5 
co 

CO 

£ 
CO 

CO 
c 
a 
co 

0 
<r, 
8 
co 
co 

8 
co 

0 
CO 

co 
c 
V. 
CO 

§ a 
CM 

CO c 
V. 
CO 

O) c 
V. 
CM 

CO 
O 
CO 
CO 

co 
8 
CO 
CM 

CO 
O 
CO 
CO 

u 
V. 
s 
CO 
CM 

CO 
O 
CO 
CO 

0 

CO 
CM 

CO 
O 
V. 
CO 

CO 
CM 

CO c 
(I. 
CO 

CM 

CO 
CM 

CO 
O 
CO 
co 

m m m 
1 
CD m CO CO 

1 
m CD m 

1 
CO 

i 
CO 

I 
CO 

1 
m 

5: 
CO 

I 
m 

£ 
CO m 

£ 
CD m 

yo 
CQH << 
•-Ü 

00 CT <x CT a *- CM 
QU. 

0 
CO 

CM 
0 
CO 

§ s 
CO 

c 
cr 

S 
cr & 

in 
0 

)      CO 
8 
«9 
8 
0 < 

cr CA 

C£ 
c: 
V 

0 C 

c\ 
a 
cr 
c\ 

c 
V 
cv 

co 
C\J c\ 

CO 
CM 

i_Ui 

Ö 
0 < 

8 
0 < 

8 
0 < 

8 
0 < 

£ 
C < 

£ 
c 

£ 
C 
< 

!  8 
>  0 :   <. 

C 
4 

)   c :   < )    C 
:   < 

I 
)    C 
:   < 

!  £ 
)   c :   < 

£ 
c < 

£ 
c :   < 

£ 
c < 

£ 
)   c :   < 

£ 
c < 

8 
0 < 

2| 
m CD m CO a i    a i    0 i   m m a i   0 i    a i    0 i   □ i    a i    a i    a i    cc a i    m 

E o 

F-4 



z ,.,o eo o 

Si 
ig 

eo JC J£ k_ J_ k- 

'S 'a 'o. o <D <u 

c c c c c c c eo £ 

II 
■£ 

CO 

c 

CO 

c 

'S 
5 

'S 
5 

'S 
5 

(M © co CO co o o co 0> CO <o a o o o CO £ til 
Q E 

TJ 
E 

TJ 
E 

TJ 

E 
TJ 

E 
TJ 

E 
TJ 

E 
TJ 

E 
TJ 

E 
TJ 

E2 
Tj a 

E 
TJ 

o 
a 
t 

o 
a 
t= 

Ü 
CO 
t 

CO CO o CO o O CO .2 © 0) CO 05 0) 3 3 3 
CO co CO co CO CO co Li-CO CO CO COD CO CO co CO 

CO CO CO 
to co co CO CO CO co co co co CO CO CO co co co co co co CO CO CO co en cocn co en 

I 0) O) O) CD O) O) en en en en CJ) CJ) O) O CJ) CJ) O 0> O) 0)0)0) en eg SJccT 2>co 

S>z co co o> co co en co CO CO en 
CM CM CM 

co co 0) co co 0) 
CM CM ^ 

CO 00 CT) 
CMfM JM 

CO 00 O) 
CNJCXJW 

co c\i CO SM CO CM 
CO CM CM CM CM CM CM CM CM CM CM s$ öleo JMÄ 

S99 00 

SB 

1 
mc&OÖ" co co oo CO co com CO 00 00 CO CO CO co co co CO CO CO 599 U- 999 
«6 to* 

999 
CO CO* 

9 
03 111 999 

coco* §83 2S2 999 
ooco* sä la ss 

*=»* *** =* %** *** ** ** ** 

N 1^ N r«. N K 
CO — UJ 0> 0> CM CM CM CM 

3 c8 

<5 
*■ 

co 

to * 
co 

to * 
co co 

CO * 
co" 

CO * 
co 

Q 
UJ 

O) at o> 0) 0) 0) 

3 
Z 
P z *l 00 

eS 
co 
CM 
co § 

CM 
co 
co CO % S3 

co I CM 

s 
*co 
0)* 
r^-co 

co* 
en* 
r--co 

om is 
o o 
z o 
5 

9. 
UJ 

TJ 
0) 
3 

9 

9 
co 
o> 

O) 
N. 
en 
CO * 
CO 
O) 

CM 
co * 
CO 
en 

CM 

ri 
CM 
CO * 
CO 
O) 

CO 

CM 
to * 
to 
0) 

* 

CM 
(O * 
CO 
0> 

u C 
o 
O 

1- z 
UJ 

z 
So 

m 
08 
u. 

CO 
o 
co 
en 

55 
in 

5 
in 

55 
in 

55 
m 

55 
in 

55 
in ß in 

in 

CM* 
m in 
mm 

CM* 
mm 
mm 

CM* 
mm 
mm 

a Up 

üJZ- 

C9 

A   ä c 

< 

UJ 
CO 

& 

'5 
CO 

"5 
c 

O) 0) 

s 8 co 

s s 
m 

s 
in 

w 1 
UJ o 

<5 

z < 
UJ o 
CC 1- 
UJ 
U. fcä 
UJ 
cc 

1 •s 
o 

co co co CO CO CO co co CO co co CO co co co 
w o 

CO 8 8 8 8 o 
CO 8 8 8 o 

CO 
o 
CO 

o 
CO 

o 
CO 

o 
CO 

o 
co to CO CO co CO co CO co CO CO CO co CO co co co 

o 
cc 
o <UJ 

■ b-1 
li-<Q-Z 
0Q50 CO 

a 
CO 

£<zQ § § co s § in 

s § s 
CO 

s co CO CO 

o 

5 
co 1 

CM 

l 
co 

1 0>-0!t CO CO CO CO CO CO CO CO CM CM *y CM CO co co 
CO co co CO CO CO CO co CO c6 CO CO CO co CO 
8 8 8 8 8 8 8 a 8 o 

co 
o 
CO 

o 
CO 

o 
co 8 8 

£ 
c 

CO CO CO co op CO co co CO CO co CO CO CO CO 

"■3^" i 1 i | 1 1 II 1 | 1 | 1 1 1 Q? 
CD m CO CO CO m CO CO m 00 CO CO CO to CO 

yo 
COK- c   1" 

0   £ 

£8 
OIL 

i_LU 
s CM 

s g m 

s § § a a CO 

o 
a 
CC 1 

CM 

l 
CO 

1 CO CO a co co CO «9 CO CM «V CM CM CO CO co 
E   E A Ö Ö CM 

Ü 8 8 CM 
O 8 6 8 8 8 8 8 8 CM 

Ü 11 
O  it o o o O o o o o 0 o o o o 9 Q ^d^ 

=35 

<. <: «J < < «a: «f <: «i < «f < < <£ 5 
1 1 | 1 | | 1 | . 
co CO CD m CO m CO CO CO CD m m 00 CO CO öS  m 

F-5 

   



Q 
UJ 
3 
Z 
H 
Z 
o 
O 
z 
o 
s u 

IU a 
UJ 
_i 
Q. 

< 
(/) 
UJ 
ü z 
UJ 
DC 
UJ 
UL 
UJ 
DC 

I 

(0 
</> 
O 
DC 
Ü 

z 

alt 5 
'S 
5 

o 
IS 
5 

<5 
■S3 
5 5 

CO ,_ 
■g o 
"■S3 

coco o o 0 o Q8 UJ o o o o 
Q a CO <s « ■n« 

•c t •c t ^t 
3 3 3 3 .2 3 
0) CO CO co U.C0 

co CO CO co    co CO 

po: 

m 
u. 

co g> 
S?a> 
OJCVJ 
SSco 

IO08 

cop 
Pi» 
cSw 

co en 
S>co 
<BJM 
öoS 
§9 
33 

co p    £j) 
Pin    o) 
Sol    o 
ÖL« fcCO 
oo cp oo 

moo    08 

coo 
91 <5 
00 CM 

SiocT 
ooO 

si 
** ** ** ** 

I 
CD — UJ 

lOCD 
0)3) 

into 
oo ooo 

3 coco 33 CO CO CO 

b coco 
0)O> 

coco co co co 
OOO 

CO «•<D 8$ ooo CMO *o 
„  Z 

u. 
Q*r 1-1- r-t »-in 

SEQ Boo 00 00 00 00 co oo coco 

°E 
<UJ 

Q 
UJ 
00 

^"7 
incp 
OO 
co co 

Op CM 

OO 
coco 

co^-o 
cosin 
OOO 
co co co 

tt 'S" f T *■■*»• t"!": 
Ü Q> 

CO CO coco CO CO CO 

c 
o 
O 

OO oo ooo 

z 
IO 

£!< 

CD 55" 
8 
CO 

O) 
c 

c\j'<r 
in in in in mm mm 

CM«J 
in in 

U- in in mm m m mm mm 

_ u_ 2 

UlZ 

Eg 
Ul 

'5 
m 
"5 
c 

oin 
ID in 88 Qcom 

35 in in 

5 mm mm mmm 

E 

? 
< 

z 
O 
f- < 

z 
HI 
a 

co co co co S3 o 
en 8 8 8 8 
CO CO co CO CO 

<LU 
1 K-l 

LL.<Q-Z 
0Q50 

H
AI

N
- 

A
N

D
 

N
S

A
 

IC
A

TI
 

s m 
o 8 o 1 5 5 5 5 5 n>-ou. 3 CO co CO CO 

1E
LD

 I 
S

TO
D

 
LI

D
AT

I 
D

E
N

T CO 

8 
CO 

co 
o 
CO 
CO 

co 

8 
CO 

co 
o 
CO 

°? CO 

o5 i ^ 1 1 1 
m m CO CD m 

yo 
CQH- 
<< 
H-O 
QU. § m 

o 8 & 1 
K-LJJ 

5 
CO I £ I I 
eti 
Ü 

CM 
Ü 8 8 Ö 

Hy O O o O O 
<: <: <: <: <: i | | | 1 
m m m m .° 

• 

g m H 1 1 B 

i i 
I 's 3 E 

F-6 



Q 
LU 
D 

P 
Z 
o o 

g 
6 u 
c 
p z 
LU a 
LU 

< 
(/> 
LU 
O z 
LU 
DC 
LU 
LL 
LU 
DC 

■ 
(0 
w o 
DC 
O 

0 0 0 © .X JC J£ 
z 'S 'a 'a 'o. 

SI "5. 
3 

0) 

■5 

0 

'a. 0 0 

CO 

o> a> 0 

CO 

0 

CO 

0 

<o 
COCO 

o CO CO 'S s 'S 'S ■3 'S «j 

c c 
a) 

c 
0) a> 0 

5 
0 

5. 
0 'S 

5 
0 

5 
0 

5«. 
0 'S 

5 
0 

5o 
0 'S LU E E E E.2 0 0 0 0 0 0 0 o o 0 

Q eg 0 = a a 0 = 0 <0 = — ™ ™ ~ "TJ T> T3 =5 a t ■C Q t t t a t t Q. 
o O O O o O CO 0>  3 3 3 3 3 3 3 3 3 3  3 

co CO CO CO CO CO CO COD CO coo co to coo CO COQ 

co co 
co co co 
g) g> en 

CO CO CO 00 CO 00 CO CO CO CO CO CO coco cog> 
X CJ> CJ) C7> cw cj) en o> g> g> CO CO CO S>in go 55 

Ss m oo oo en 00 CO 0) CO 00 O) 
c>jc\j§i 

CO 00 Q) co oo co 
JMCMgl 

T- CM 

5« 
T-JM 

o8 
u. <o oo co co 00 00 00 00 00 00 00 00 00 co oo oo 11 kg 

is 
Scot 999 

(OCOf §S5 999 
coco* 

999 S3 
*** %*% 

*** 
=tt::*:»t: *** ** n 

is. rs. N ts. l^. is. is. ts m m in »»•in ^> ^~ t 
LU — LU o 0) en CO en CO CO CO CO 05 en en en CO CO CO 

3 «a 
i- 3 3 3 3 3 CO CO CO 

■a- 
co 
1- 

co 
1- 

co coco CO co 
1- 

co 

b co" co" co co co co cö to" co CO co coco co CO co' 
0) en CD CO en 0) en en en en CO COCO CO en en 

si 
m 
08 a Si CM 8 oo 000 SS8 coco 
U. co co CO oo 5 is.r-- 

Ofc 
F-J? 
2g 
P <r to (0 is. T- co CM 0 co in t V<0 CM co in 

LU rs. is. is. ri ri |s ri is. 
en 
CO 

in in in 'tin 4 4 4 
—'Q 00 O) 0) 0) O) CO CO 0> 0) en CO en en c» 0 o> 

CO co 3 co co CO CO co CO CO CO CO co CO CO 
*r 1- f t f ^r •<* t ■* t T M- «j- 1- 
co co co CO CO CO co CO 

CO 

CO CO co co'co CO co co 
o o> CO 0) en 0) en 0) CO o> cno CO CO en 

ffi 
s 
CD ▼— CM CM 

z 
SO 

00 y: In J> LO 8 in in m 
U. go in m U) m m m 

CD Si 

T3 
c 
3 

LUZ LU o 
Eg «8 a 

m 
O) 

s 
0) 

3 
a> 

s 
CO 

s 
CO 

s 
en 

s 8 
m 

8 
in 

8 
in 

COQ 
in 55 
mm 

co 
m 
in 

CO 
m 
m 

CO 
m 
m 

z o 
5 

z- O Q Q Q Q Q 0 Q O Q Q a a O a 
LU CD CD CD CD CD CD CD CD CD CD S S P P P Q * y: * * * y: * * *: *: X ^ S£ * y: 

CD m m m m CD CD m m m m CD CO CO CO 

<UJ 
• t--J 

U-<ffl-Z 
0Q50 a. 

Q 

8 
CO 

8 

Q 
CO 

8 

o_ 
0 co 

a. 
0 CO 

a 
CO 

,D
 C

H
A

IN
- 

D
D

Y
A

N
D

 
M

10
N
 S

A
 

N
TI

FI
C

A
TI

 

s 3 g • 0 
5 1 1 ! 

CM 
O 

5 
CM 
O 

CM 

I 
GO CO 35 co co CO CO to CO CO co CO CO CO 

d 6 d d d d d d d d d d d d d 
CD a CD CD CD CD CD 0 CD CD CD P P P P 

gfe§o 
y: y: * y: y: y: X * X y: X ^ ^ y: y: 
CD m m CD CO m m CD CO CD CO CO CO m CO 

"3$ | 1 j| | i ^ | i EC i 1 ci 1 | 
CO m m CO m m m CD m CO CO CO m m CO 

3o 
tn 5= 
<< 
l-O 
On. 

ii i CM to 
o 

g s 8 8 8 
0 
5 1 1 i CM 

I 
CM 

I 
CM 

I 
CO CO 

S 
CO co CO to CO CO CO CO CO CO 

SS Q d 6 6 d d d d d d d d d d 
CD CD CD CD CD CD CD CD CD CD P P P P P t-UJ y: * * y: * * * y: * ^ y: iC ^ y: y: 

2| 
*35 

CO m m CD CO CD m CO CD CO m CO m ca m 

1 ^ ^ | 1 | ^ 1 | i | 1 | 1 | 
CO m CD m CO CO m m CD CO m CO CO CO CO 

73 5 

i I 
E E 

F-7 



z JC JÜ ...o c c 

Q-9z 
«2C co cd 
c 
a m CO 

5K m c c ■2C J£ je ^ <o a a> c C c c 
COM 'S E E a CO CO CO 

UJ 0> a a m CD m m 
Q 1Q '3 '3 a a Q a 

E cr CT ■^ *1— *c 
< UJ UJ H r- r- H 

CO 
coP S CO 

I SJctf to CJ5 

|5 
m 
ii 

1-0 CM 

9 5 
co 

s 
OET 

So« 9 
* 

1 m *f r». in in r*. co 
CO — UJ 0) C\J CM 0 CM CM 0) 

3 «a i— 
CO >* 5 CD CO CD 

1- 
CO 

5 CO co co' CO co CO co 

Q 
UJ 

0) en a> 0) 0) O) en 

D 
Z 
H 
Z 
o 
o 
z 
o 
h- 

all 
m 
08 
U. 

88 
1— T- 

CD s 

1— *< 

P «f UJ 
Q. 

UJ 
08 

CM 

in 
O) 
co 

co' 

T 
CM 

co 

co 
C\] 

CM 
CO 

co 
0) 

5 
0) 
co 

CO 

in 
ui 
CM 

co 

Si 
CM 
CO 
1- 

CO 

§ 
CD 
■<!■ 

co 
< en 0 0> en O) 

o CO 
(1) 

u. a 

z z 
m 
o8 

E 
CO 
w S CM 

IS 8 
in 

UJ SO u_ o 
Q 

SS my 
ll 

c 
03 

3 
CO Ul 

0. 
s UjZ 

E9 
UJ 
08 

CO < 
s 0) 

m 3 8 0) 
in co 

o> 
CO 

< t 03 
3 

W in B in m in m 

w o 
UJ 
o 
z z 
UJ o 
DC 1- 
UJ tl 
Ui w= 
DC 

UJ 

Ü Ü Ü Ü Ü Ü Ü 
a a O O O O a 

to a 5* 5* ^ ^ <? <? <? 
(/) o O O 0 O O O 
O 
DC 
O .•sä u-<o_z 

0Q50 

0>-0!±: CO CO * 
goSz" § § 

0 
m 
UJ S 

CM 

s 
0 
m 
1- 

0 
m 

< Ul CM c7 h; CM CM 

"-3J | i j| § | i 1 
m CO m m CO m CO 

^o 
mt- << 
HO 
an. zi 
|_UJ 

uiQ 
KUJ s s 

CM 

§ 
UJ i CM 

s 
CO 

s Tf 

=35 

<: UJ C\l (7 (7 cyi 17 

1 | 
CD m m CC CC CC 03 

«* 

F-8 



3.  ANALYTICAL DATA 

AK-RIFS\BARflOW\4109681301\APP.CVR 



ANALYTICAL DATA SHEETS FOR THE DIESEL FUEL SPILL (SS01) 

AK-RIFS\BARROW\4109661301\APP.CVR 



Client Name 
Ordered By 
Project Name 
Projects 
PHSID 

COMMERCIAL-TESTING &  ENGINEERING CO 
ENVIRONMENTAL   LABORATORY   SERVICES 

:hem±ab Ref.* 
Client Sample ID 
Matrix 

Sample Remarks: 

93.4424-8 
BRW-SS01-S01 
SOIL 

REPORT of ANALYSIS 

BARROW 
5533 B STREET 

-NCHORAGE. AK 99513 
TEL: (907) 5S2-23-3 

•rAX: (907) 56IÖ3G1 

ICF KAISER ENGINEERING 
RAY  MORRIS 
DEW LINE RI/FS BARROW 
41096-412-01 
UA 

WORK Order      : 70209 
Report Completed :11/02/93 
Collected       : 08/27/93 @ 13:15 
Received        :08/29/93 @ 12:45 
Technical Director:STEPHEN,. C. EDE 

Released By 

hrs 
hrs 

SAMPLE COLLECTED BY: D. NOE AND ROBERT C.C.  B = THIS FLAG/IS USED 
WHEN THE ANALYTE IS FOUND IN THE ASSOCIATED BLANK AS WELL AS IN THE 
SAMPLE. 

Parameter QC Allowable Ext. Anal 
Results Qual Units      Method      Limits  Date Date  Init 

Volatile OrganICS 
Benzene 0.350 
Bromobenzene 0.350 
Bromochloromethane 0.350 
Bromodichloromethane 0.350 
Bromoform 0.350 
Bromomethane 0.350 
n-Butylbenzene 0.350 
sec-Butylbenzene 0.350 
tert-Butylbenzne 0.350 
Carbon Tetrachloride 0.350 
Chlorobenzene 0.350 
Chloroethane 0.350 
Chloroform 0.350 
Chloromethane 0.350 
2-Chlorotoluene 0.350 
4-Chlorotoluene 0.350 
Dibromochloromerhane 0.350 
12Dibromo3Chloropropane 0.350 
1,2-Dibromoethane 0.350 
D ibromomethane 0.350 
1,2-Dichlorobenzene 0.350 
1,3-Dichlorobenzene 0.350 
1,4-Dichlorobenzene 0.350 
Dichlorodifluoromethane 0.350 
1,1-Dichloroethane 0.350 
1,2-Dichloroethane 0.350 
1,1-Dichloroethene 0.350 
cis-l,2-Dichloroethene 0.350 
transl,2-Dichloroethene 0.350 
1,2-Dichloropropane 0.350 
1,3-Dichloropropane 0.350 
2,2-Dichloropropane 0.350 
1,1-Dichloropropene 0.350 
Ethylbenzene 0.350 
Hexachlorobutadiene 0.350 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 

08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 

&> 
Member of the SGS Group (Socieie Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. V/EST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



zSZ COMMERCIAL TESTING 
ENVIRONMENTAL  LABORATORY  SERVICES 

& ENGINEERING CO 

Cheralab Ref.* 
Client Sample ID 
Matrix 

93.4424-8 
BRW-SS01-S01 
SOIL 

REPORT of ANALYSIS 

Isopropylbenzene 
P-Isopropyltoluene 
Methylene Chloride 
Napthalene 
n-Propylbenzene 
Styrene 
1112-Tetrachloroethane 
1122-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Triraethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl Chloride 
P+m-Xylene 
o-Xylene 

Semivolatile Organics 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl)e 
4-Methylphenol 
n-Nitroso-di-n-Propylam 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy)Meth 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexachiorocyclopentadie 
2,4,6-Trichlorophenol 

BARROW 

0.350 
0.350 
0.350 
0.350 
0.350 
.350 
.350 
.350 
.350 

0.350 
0.350 
0.350 
0.350 
0.350 
0.350 
0.350 
0.350 
0.903 
0.396 
0.350 
0.350 
0.350 

9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9. 
9, 
9. 
9. 
9. 
9. 
9. 

30 
30 
30 
30 
30 
30 
30 

9.30 
9.30 
9.30 
9.30 

U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
rag/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 

EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 

R^T =533 B S" ■RE=T 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
"AX: (907) 55 1-5301 

08/30 09/05 KWM 
08/30 09/05 KWH 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 

09/10 10/14 f 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 

r^\ Memoer of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



zlt COMMERCIAL TESTING 
ENVIRONMENTAL  LABORATORY   SERVICES 

& ENGINEERING CO 

• .emlab Ref.* 
Client Sample ID 
Matrix 

:93.4424-8 
:BRW-SS01-S01 
:SOIL 

REPORT of ANALYSIS 

2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-Phenylet 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-Methylphe 
n-Nitrosodiphenylamine 
4-Bromophenyl-Phenyleth 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
kd i-n-Butylphthalate 
'Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo(a)Anthracene 
Chrysene 
bis(2-Ethylhexyl)Phthal 
di-n-Octylphthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(1,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 

TOCf Soil 

BARROW 

9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
20.1 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 
9.30 

53800 

U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
B 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 

EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 

PSEP Ref Lab 

=533 B SI REST 
-MCHORAGE. AK 99513 

T EL: (907) 55 5-23-13 
r AX: (S07) 56 •5301 

09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 

* 

See Special Instructions Above 
See Sample Remarks Above 
Undetected, Reported value is the practical quantification limit. 
Secondary dilution. 

f©> 

UA = Unavailable 
NA = Not Analyzed 
LT = Less Than 
GT = Greater Than 

Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



zIC COMMERCIAL TESTING 
ENVIRONMENTAL LABORATORY  SERVICES 

& ENGINEERING CO. 

Chemiab Ref.* :93.4627-2 
Client Sample ID   :BRW-SS01-2S04 
Matrix :SOIL 

REPORT of ANALYSIS 

BARROW 

5633 B STRE 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
FAX: (907) 561-5301 

fr 

Client Name 
Ordered By 
Project Name 
Project* 
PWSID 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS BARROW 
41096-412-01 
UA 

WORK Order 
Report Completed 
Collected 
Received 

:70637 
:10/05/93 
:09/06/93 
:09/07/93 

§ 13:45 
@ 11:00 

hrs. 
hrs. 

Technical Director:STEPHEN C. EDE 
Released By 

/Tt^*Ze2Zs. 
Sample Remarks: SAMPLE COLLECTED BY: S.M. AND J.P.  102 MG/KG OF PATTERN IS4*0T 

CONSISTENT WITH MIDDLE DISTILLATE FUEL. 

Parameter 
QC 

Results Qual Units 
Allowable    Ext.    Anal 

Method Limits      Date    Date     Init 

Percent Solids 
Hydrocarbons EPH 

96.5 % SM17 2540G 09/14 EAL 
596 D mg/Kg 3510/3550/8100M 09/14 09/17 DRS 

* See Special Instructions Above UA 
** See Sample Remarks Above NA 
U = Undetected,  Reported value is the practical quantification limit. LT 
D = Secondary dilution. GT 

Unavailable 
Not Analyzed 
Less Than 
Greater Than 

Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



COMMERCIAL TESTING & ENGINEERING CO. 
ENVIRONMENTAL LABORATORY  SERVICES 

femlab RefA 
Client Sample ID 
Matrix 

93.4627-3 
BRW-SS01-2S05 
SOIL 

REPORT of ANALYSIS 

BARROW 

Client Name 
Ordered By 
Project Name 
Projectf 
PWSID 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS    BARROW 
41096-412-01 
UA 

Sample Remarks:   SAMPLE COLLECTED BY:  S.M. AND J.P. 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
FAX  (907) 561-5301 

WORK Order      : 70637 
Report Completed :10/05/93 
Collected       :09/06/93 @ 13:50 
Received        :09/07/93 @ 11:00 
Technical Director:STEPHEN ,C. EDE 

Released By : 

hrs, 
hrs. 

"7 /T^^e^Jc. 

Parameter 
QC 

Results Qual Units 
Allowable    Ext.    Anal 

Method Limits      Date    Date      Init 

Percent Solids 
Hydrocarbons EPH 

92.0 % SM17 2540G 09/14 EAL 
3960 D mg/Kg 3510/3550/8100M 09/14 09/17 DRS 

See Special Instructions Above UA 
See Sample Remarks Above NA 
Undetected,  Reported value is the practical quantification limit.        LT 

D = Secondary dilution. GT 

Unavailable 
Not Analyzed 
Less Than 
Greater Than 

Member of the SGS Grouo (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH, ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



z1C COMMERCIAL TESTING 
ENVIRONMENTAL  LABORATORY  SERVICES 

^. S.l     9?b 

& ENGINEERING CO. 

Chemlab Ref.# 
Client Sample ID 
Matrix 

93.4627-4 
BRW-SS01-2S06 
SOIL 

REPORT Of ANALYSIS 

BARROW 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
FAX: (907) 561-5301 

Client Name 
Ordered By 
Project Name 
Projectt 
PWSID 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS BARROW 
41096-412-01 
UA 

WORK Order : 70637 
Report Completed    : 10/05/93 
Collected : 09/06/93 
Received : 09/07/93 
Technical Director:STEPHEN 

Released By :  /~ 

§ 13:55 
@ 11:00 

. EDE 

hrs. 
hrs. 

Sample Remarks: SAMPLE COLLECTED BY: S.M. 
MIDDLE DISTILLATE FUEL. 

AND J.P.  12.3 MG/KG IS NOT CONSISTENT WITH 

Parameter 
QC 

Results Qual Units 
Allowable Ext. Anal 

Method     Limits  Date Date  Init 

Percent Solids 
Hydrocarbons FPH 

92.9 % SM17 2540G 09/14 EAL 
15.4 mg/Kg 3510/3550/8100M 09/14 09/16 JBH 

*  See Special Instructions Above UA 
** See Sample Remarks Above NA 
U = Undetected, Reported value is the practical quantification limit.   LT 
D = Secondary dilution. GT 

Unavailable 
Not Analyzed 
Less Than 
Greater Than 

Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO, MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



JC COMMERCIALTESTING & 
ENVIRONMENTAL LABORATORY SERVICES 

ENGINEERING CO. 

Chemlab Ref.t       :93.4627-5 
Client Sample ID :BRW-SS01-2S07 
Matrix :SOIL 

REPORT Of ANALYSIS 

BARROW 
5633 B STREE* 

ANCHORAGE. AK 99511 
TEL: (907) 562-23* 
FAX: (907) 561-530 

Client Name 
Ordered By 
Project Name 
Projectf 
PWSID 

:ICF KAISER ENGINEERING 
:RAY MORRIS 
:DEW LINE RI/FS BARROW 
:41096-412-01 
:UA 

WORK Order 
Report Completed 
Collected 
Received 
Technical Directc 

:70637 
:10/05/93 
:09/06/93 
:09/07/93 

14: 
11: 

00 
00 

h 
h 

Sample Remarks: SAMPLE COLLECTED BY: S.M. AND J.P. 

Parameter 
QC 

Results Qual Units 

llhalJitoJ(/to,fl*ds 

P4IEHC.EDE 

Allowable Ext. Anal 
Method      Limits  Date Date  In 

Percent Solids 
Hydrocarbons EPH 

Aromatic Volatiles 
Benzene 
Toluene 
Ethylbenzene 
Chlorobenzene 
p & m Xylene 
o-Xylene 
.1,4 Dichlorobenzene 
1,3 Dichlorobenzene 
1,2 Dichlorobenzene 

82.9 
2210 

0.025 
0.0B2 
0.20B 
0.025 
0.19B 
0.572 
0.025 
0.025 
0.025 

U 
U 
U 

% SM17 2540G 
mg/Kg 3510/3550/8100M 

EPA 8020 
mg/Kg EPA 8020 
mg/Kg EPA 8020M/y-£-1 

mg/Kg EPA 8020//\/y K. I 
mg/Kg EPA 8020 
mg/Kg EPA 8O2O0\) \~ £ ' 
mg/Kg EPA 8020//V)— K , i 
mg/Kg EPA 8020 
mg/Kg EPA 8020 
mg/Kg EPA 8020 

09/04  E 
09/14 09/17  D 

09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 

09/17 
09/17 
09/17 
09/17 
09/17 
09/17 
09/17 
09/17 
09/17 

J. 
J. 
J: 
J. 
j: 
J: 
J: 
JI 

ß H 

* 
See Special Instructions Above " 
See Sample Remarks Above UA = Unavailable 

NA = Not Analyzed 
LT = Less Than 
GT = Greater Than 

® 
Member of the SSS Group (Sociele Generale de Surveillance) 

ENVIRONMENTAL SERV.CES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



JSL COMMERCIAL TESTING 
ENVIRONMENTAL LABORATORY  SERVICES 

& ENGINEERING CO. 

s %t_t ■<*.- 

Chemlab Ref.* 
Client Sample ID 
Matrix 

93.4627-6 
BRW-SS01-2S08 
SOIL 

REPORT Of ANALYSIS 

BARROW 
5633 B STREET 

ANCHORAGE. AK 99518 
TEL: (907) 562-2343 
FAX: (907) 561-5301 

♦ 
Client Name 
Ordered By 
Project Name 
Projectf 
PWSID 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS BARROW 
41096-412-01 
UA 

WORK Order 
Report Completed 
Collected 
Received 

:70637 
: 10/05/93 
:09/06/93 
:09/07/93 

Technical Director:STEPHEN 
Released By : 

@ 14:10 
§ 11:00 

. EDE 

hrs. 
hrs. 

Sample Remarks; SAMPLE COLLECTED BY: S.M. AND J.P.  53.0 MG/KG OF PATTERN Ifi NOT 
CONSISTENT WITH MIDDLE DISTILLATE FUEL. 

Parameter 
QC 

Results Qua! Units Method 
Allowable Ext. Anal 

Limits  Date Date  Init 

Percent Solids 
Hydrocarbons EPH 

93.5       %      SM17 2540G 
416     mg/Kg  3510/3550/8100M 

09/14 
09/14 09/16 

EAL 
JBH 

* See Special Instructions Above UA 
** See Sample Remarks Above NA 
U ss Undetected,  Reported value is the practical quantification limit. LT 
D = Secondary dilution. GT 

Unavailable 
Not Analyzed 
Less Than 
Greater Than 

Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORAOO. UTAH. ILLINOIS. OHIO, MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



COMMERCIAL TESTING & ENGINEERING CO. 
ENVIRONMENTAL LABORATORY  SERVICES 

uhemlab Ref.# 
Client Sample ID 
Matrix 

93.4627-7 
BRW-SS01-2S09 
SOIL 

REPORT of ANALYSIS 

BARROW 
5633 8 STREET 

ANCHORAGE. AK 99518 
TEL: (907) 562-2343 
FAX: (907) 561-5301 

Client Name 
Ordered By 
Project Name 
Projectf 
PWSID 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS BARROW 
41096-412-01 
UA 

WORK Order      :70637 
Report Completed :10/05/93 
Collected       -.09/06/93 
Received        : 09/07/93 
Technical Director:STEPHEN 

Released By : /" 

Sample Remarks: SAMPLE COLLECTED BY: S.M. AND J.P.  15.6 MG/KG OF PATTERN Iß NOT 
CONSISTENT WITH MIDDLE DISTILLATE FUEL. 

8 14:20 
@ 11:00 

. EDE 

hrs, 
hrs, 

Parameter 
QC 

Results Qual Units 
Allowable Ext. Anal 

Method      Limits  Date Date  Init 

Percent Solids 
Hydrocarbons EPH 

94.7       %      SM17 2540G 
26.2     mg/Kg  3510/3550/8100M 

09/14 
09/14 09/22 

EAL 
JBH 

tSee Special Instructions Above 
See Sample Remarks Above 
Undetected,  Reported value is the practical quantification limit. 

D = Secondary dilution. 

©. Member of the SGS Group (Societe Generale de Surveillance) 

UA = Unavailable 
NA = Not Analyzed 
LT = Less Than 
GT = Greater Than 

ENVIRONMENTAL SERVICES IN ALASKA, COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND, WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



Jki COMMERCIAL TESTING & ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY  SERVICES 

Chemlab Ref.f 
Client Sample ID 
Matrix 

93.4627-8 
BRW-SS01-2S10 
SOIL 

REPORT of ANALYSIS 

BARROW 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
FAX: (907) 561-5301 

Client Name 
Ordered By 
Project Name 
Projectf 
PWSID 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS BARROW 
41096-412-01 
UA 

WORK Order      :70637 
Report Completed :10/05/93 
Collected       : 09/06/93 
Received        :09/07/93 
Technical Director:STEPHEN,C 

Released By : / 

@ 14:25 
@ 11:00 

. EDE 

hrs. 
hrs. 

Sample Remarks: SAMPLE COLLECTED BY: S.M. AND J.P.  8.99 MG/KG OF PATTERN TS NOT 
CONSISTENT WITH MIDDLE DISTILLATE FUEL. 

Parameter 
QC 

Results Qual Units 
Allowable Ext. Anal 

Method     Limits  Date Date  Init 

Percent Solids 
Hydrocarbons EPH 

90.4       %      SM17 2540G 
13.6     mg/Kg  3510/3550/8100M 

09/14 
09/14 09/22 

EAL 
JBH 

*  See Special Instructions Above UA 
** See Sample Remarks Above NA 
U = Undetected, Reported value is the practical quantification limit.   LT 
D = Secondary dilution. GT 

Unavailable 
Not Analyzed 
Less Than 
Greater Than 

Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



Ik COMMERCIAL TESTING & ENGINEERING CO. 
ENVIRONMENTAL LABORATORY  SERVICES 

^ffemlab Ref.t   :93.4627-9 
Client Sample ID :BRW-SS01-2S11 
Matrix        :SOIL 

REPORT of ANALYSIS 

BARROW 
5633 B STREET 

ANCHORAGE. AK 99518 
TEL: (907) 562-2343 
FAX  (907) 561-5301 

Client Name 
Ordered By 
Project Name 
Projectt 
PWSID 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS BARROW 
41096-412-01 
UA 

Sample Remarks: SAMPLE COLLECTED BY: S.M. 
MIDDLE DISTILLATE FUEL. 

AND J.P. 

WORK Order      :70637 
Report Completed :10/05/93 
Collected       :09/06/93 @ 14:35 hrs, 
Received        :09/07/93 @ 11:00 hrs. 
Technical Director:STEPHEN C. EDE 

leased »"'fz^fcfi. 
PATTERN IS NOT CONSISTENT WITH 

Parameter 
QC 

Results Qual Units 
Allowable Ext. Anal 

Method      Limits  Date Date  Init 

Percent Solids 
Hydrocarbons EPH 

92.1       %     SM17 2540G 
21.9     mg/Kg  3510/3550/8100M 

09/14 
09/14 09/22 

EAL 
JBH 

D * 

See Special Instructions Above UA 
See Sample Remarks Above NA 
Undetected, Reported value is the practical quantification limit. LT 
Secondary dilution. GT 

Unavailable 
Not Analyzed 
Less Than 
Greater Than 

Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



zt COMMERCIALTESTING & ENGINEERING CO. 
ENVIRONMENTAL LABORATORY  SERVICES 

Chemlab Ref.t 
Client Sample 
Matrix 

Client Name 
Ordered By 
Project Name 
Project* 
PWSID 

:93.4627-10 
ID :BRW-SS01-2S12 

-.SOIL 

REPORT of ANALYSIS 

BARROW 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS BARROW 
41096-412-01 
UA 

Sample Remarks: SAMPLE COLLECTED BY: S.M. AND J.P. 
MIDDLE DISTILLATE FUEL. 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (9071 562-2343 
FAX: (907) 561-5301 

WORK Order      :70637 
Report Completed :10/05/93 
Collected       :09/06/93 
Received        :09/07/93 
Technical Director:STEPHEN.C 

Released By 

§ 14:30 
@ 11:00 
EDE 

hrs. 
hrs. 

PATTERN IS NOT CONSISTENT WITH 

Parameter 
QC 

Results Qual Units 
Allowable Ext. Anal 

Method      Limits  Date Date  Init 

Percent Solids 
Hydrocarbons EPH 

86.6       %      SM17 2540G 
13.1     mg/Kg  3510/3550/8100M 

09/14 
09/14 09/17 

EAL 
DRS 

* See Special Instructions Above 
** See Sample Remarks Above 
U = Undetected, Reported value is the practical quantification limit. 
D = Secondary dilution. 

UA = Unavailable 
NA = Not Analyzed 
LT = Less Than 
GT = Greater Than 

• 

Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



Client Name 
Ordered By 
Project Name 
Project* 
PWSID 

COMMERCIAL TESTING 
ENVIRONMENTAL  LABORATORY   SERVICES 

& ENGINEERING CO. 

.emlab Ref.* 
Client Sample ID 
Matrix 

93.4424-7 
BRW-SS01-SD01 
SOIL 

REPORT of ANALYSIS 

3ARROW 
5533 3 STREET 

ANCHORAGE. AX 99513 
TEL: (907) 552-23-43 
rAX: 1907) 551-5301 

IGT KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS BARROW 
41096-412-01 
UA 

WORK Order      :70209 
Report Completed :11/02/93 
Collected       :08/27/93 
Received        :08/29/93 
Technical Director:STEPHEN C. 

Released By : 

@ 13:20 
@ 12:45 

hrs 
hrs 

//r~H£4/ 
Sample Remarks: SAMPLE COLLECTED BY: D. NOE AND ROBERT C.C.  B = THIS FLAG'IS USED 

WHEN THE ANALYTE IS FOUND IN THE ASSOCIATED BLANK AS WELL AS IN THE 
SAMPLE. 

Parameter Qc Allowable Ext. Anal 
Results Qua! Units     Method      Limits  Date Date  Init 

Volatile Organics 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
n-Butylbenzene 
sec-Butylbenzene 
'tert-Butylbenzne 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
Dibromochloromethane 
12Dibromo3Chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
transl,2-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
1,1-Dichloropropene 
Ethylbenzene 
Hexachlorobutad iene 

0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
.250 
.250 
.250 
.250 

0.250 
0.250 
0.250 
0.250 
0.250 

0, 
0. 
0, 
0. 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 

08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 

fet 
Member of the SGS Grouo (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO, MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



jdt COMMERCIALTESTING  &  ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY   SERVICES 

Chemiab Ref.* 
Client Sample ID 
Matrix 

93.4424-7 
BRW-SS01-SD01 
SOIL 

REPORT Of ANALYSIS 

BARROW 

Isopropylbenzene 
P-Isopropyltoluene 
Methylene Chloride 
Napthalene 
n-Propylbenzene 
Styrene 
1112-Tetrachloroethane 
1122-Tetrachloroethane 
Tetrachloroerhene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Tr i chlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl Chloride 
P+m-Xylene 
o-Xylene 

Semivolatile Organics 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Hethylphenol 
bis(2-Chloroisopropyl)e 
4-Methylphenol 
n-Nitroso-di-n-Propylam 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy)tteth 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutad i ene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadie 
2,4,6-Trichlorophenol 

0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 

2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 

40 
40 
40 
40 
40 

2.40 
2.40 
2.40 
2.40 
2.40 

U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 

EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 

5633 3 S" "R==7 
ANCHORAGE. A< 99513 

TEL: (907) 552-23-J3 
rAX: (907) 55 •5301 

08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 

09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 

fe> 
Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO, UTAH, ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA, NEW JERSEY, SOUTH CAROLINA 



COMMERCIAL TESTING  &  ENGINEERING CO 
ENVIRONMENTAL  LABORATORY   SERVICES 

lemlab Ref.* 
Client Sample ID 
Matrix 

:93.4424-7 
:BRW-SS01-SD01 
:SOIL 

REPORT of ANALYSIS 

2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyi-Phenylet 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-Methylphe 
n-Nitrosodiphenylamine 
4-Bromophenyl-Phenyleth 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
kdi-n-Butylphthalate 
^Fluoranthene 
Pyrene 
Butylbenzylphthalat e 
3,3-Dichlorobenzidine 
Benzo(a)Anthracene 
Chrysene 
bis(2-Ethylhexyl)Phthal 
di-n-Octylphthalate 
3enzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(1,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 

BARROW 

2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 

40 
40 
40 
40 
19 

2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
3.42 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 

U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
B 
u 
u 
u 
u 
u 
u 
B 
u 
u 
u 
u 
u 
u 
u 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
rag/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 

5533 B S" "R==T 
ANCHORAGE. AK 99513 

i HL: (907) 562-23-J3 
AX: (907) 55 1-5301 

09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 

* 

See Special Instructions Above 
See Sample Remarks Above 
Undetected, Reported value is the practical quantification limit. 
Secondary dilution. 

UA = Unavailable 
NA = Not Analyzed 
LT = Less Than 
GT = Greater Than 

fe> 
Memoer of the SGS GrouD (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



Client Name 
Ordered By 
Project Name 
Projects 
PWSID 

COMMERCIALTESTING  &  ENGINEERING CO, 
ENVIRONMENTAL   LABORATORY   SERVICES 

Chemlab Ref.* 
Client Sample  ID 
Matrix 

:93.4424-6 
:BRW-SS01-SW01 
:WATER 

REPORT of ANALYSIS 

BARROW 

5533 3 S"EE 
'.CHORAGE. AX S9513 

"=L: (307) 552-23-J3 
rAX: (907) 351-5301 

ICF KAISER ENGINEERING 
RAY  MORRIS 
DEW LINE RI/FS BARROW 
41096-412-01 
'JA 

WORK Order 
Report Completed 
Collected 
Received 
Technical Director 

Released By 

70209 
11/02/93 
08/27/93 
08/29/93 
STEPKEN  C 
/"   ?/ 

( .   /; 

9   13:15 
8  12:45 

.   EDE 

hrs 
hrs 

Sample Remarks:   SAMPLE  COLLECTED BY:   D.   NOE AND ROBERT  C.C.     8270  HOLDING TIME WAS 
EXCEEDED,   SAMPLE NOT ANALYZED AS  PER  CLIENT. 

Parameter 
QC 

Results Qual Units 
Allowable Ext. Anal 

Method      Limits  Date Date Init 

Volatile Organics 
3enzene 
BromoDenzene 
Bromochloromethane 
Bromodichioromethane 
Bromofora 
Bromomethane 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzne 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
D ibromochloromethane 
12Dibromo3Chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluorcmethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
transl,2-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
1,1-Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene 
Isopropylbenzene 

EPA 8260 
0.0035 mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8250 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0015 mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.013 mg/L EPA 8260 

0.0010 u mg/L EPA 8260 
0.0048 mg/L EPA 8260 

09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 

• 09/03 09/03 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 

/^ 
Member of the SGS Grouo (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. '.VEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



COMMERCIALTESTING &  ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY   SERVICES 

_ rieralab Ref.* 
Client Sample ID 
Matrix 

93.4424-6 
BRW-SS01-SW01 
WATER 

REPORT of ANALYSIS 

3ARROW 

p-Isopropyltoluene 
Methylene Chloride 
Napthalene 
n-Propylbenzene 
Styrene 
1112-Tetrachloroethane 
1122-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-TrimethyIbenzene 
Vinyl Chloride 
P+m-Xylene 
o-Xylene 

TOC, Nonpurgable 
•TOC Range 
•TOC Concentration 

Residue, Non-Filterable 
Res idue,Filterable(TDS) 

0.0040 
0.0010 
0.058 

0.0041 
0.0010 
0.0010 
0.0010 
0.0010 
0.028 

0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.092 
0.052 

0.0010 
156 
156 

40.8-45.3 
43.6 

U 
U 
u 
u 

u 
u 
u 
u 
u 
u 
u 

u 
D 
D 

90 
586 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
rag/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
rag/L 

mg/L 
mg/L 

mg/L 
mg/L 

EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 

EPA 9060 
EPA 9060 
EPA 9060 

EPA 160.2 
EPA 160.1 

n/a 

500 

5633 B ST nzzT 
ANCHORAGE. AK 9S513 

i ='-: (907) 562-23-i3 
r AX: (907) 55 •5301 

09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/08 09/08 KWM 
09/08 09/08 KWM 

09/08 CMR 
09/08 CMR 

09/02 09/02 GPP 
09/03 09/07 RJK 

« 

See Special Instructions Above 
See Sample Remarks Above 

_ Undetected, Reported value is the practical quantification limit. 
= Secondary dilution. 

UA = Unavailable 
NA = Not Analyzed 
LT = Less Than 
GT = Greater Than 

<&l 
Member of the SGS Grouo (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



ICFID BRW-SS01-S01 BRW-SS01-S02 BRW-SS01-S03 

»1 fi* 
F&BI Number 1198 1200 1202 

Sample Type soil soil soil 
Date Received 8/27/93 8/27/93 8/27/93 V 
% Dry Weight 82 50 62 

• Sequence Date #5-08/31/93 #5-08/31/93 #5-08/31/93 
Leaded Gas 
JP-4 <60 <100 <80 
Lube Oil <120 <200 <160 
Diesel 510 J <100 <80 
Spike Level 
Unknown Semi-volatile 
Pentacosane 11 73 76 

Sequence Date 
PCB 1221 
PCB 1232 
PCB 1016 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 
Spike Level 
Dibutyl Chlorendate 
Sequence Date 
alpha-BHC 
beta-BHC 
gamma-BHC 
delta-BHC 
Heptachlor 
Aldrin • 
Heptachlor Epoxide 
Endosulfan I 
DDE 
Dieldrin 
Endrin 
Endosulfan II 
DDD 
Endrin Aldehyde 
DDT 
Endosulfan Sulfate 
Endrin Ketone 
Methoxy Chlor 
Chlordane 
Dibutyl Chlorendate 
Spike Level 
Vol Sequence #1&2-09/02/93 #1&2-09/02/93 #1&2-09/02/93 

CCI4 <0.02 <0.04 <0.03 

TCA <0.02 <0.04 <0.03 

Benzene 0.15 T <0.04 <0.03 

TCE <0.02 <0.04 <0.03 
Toluene 1.5 0.4 0.1 possible carryover H 

PCE 1.3 <0.02 <0.03 
Ethylbenzene 3.7 <0.02 <0.03 

• Xylenes sr y/T <0.04 <0.06 
Gasoline 210diesel J" <i r <1     T 
Spike level 
BFB 104 101 103 



ICFID BRW-SS01-SD01 
F&BI Number 1136 
Sample Type soil 
Date Received 8/27/93 
% Dry Weight 81 
Sequence Date #5-08/31/93 
Leaded Gas 
JP-4 <60 
Lube Oil <120 
Diesel <60 
Spike Level 
Unknown Semi-vola 
Pentacosane 101 
Sequence Date 
PCB 1221 
PCB 1232 
PCB 1016 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 
Spike Level 
Dibutyl Chlorendate 
Sequence Date #5-08/31/93 
alpha-BHC <0.01 
beta-BHC <0.01 
gamma-BHC <0.01 
delta-BHC <0.01 
Heptachlor <0.01 
Aldrin <0.01 
Heptachlor Epoxide <0.01 
Endosulfan I <0.01 
DDE <0.01 
Dieldrin <0.01 
Endrin <0.01 
Endosulfan II <0.01 
DDD <0.01 
Endrin Aldehyde <0.01 
DDT <0.01 
Endosulfan Sulfate QT02«:<?.OI 

Endrin Ketone <0.01 
Methoxy Chlor <U>rt   B. 
Chlordane <0.5   ß 
Dibutyl Chlorendate 96 
Spike Level 
Vol Sequence #1&2-09/02/93 
CCI4 Qrf <CO.OT. 
TCA <0.02 
Benzene Suoer^o.oi. 
TCE 0.2 
Toluene 0.2 
PCE firfcO.OZ 
Ethylbenzene 0.8 
Xylenes 0.8 JT 
Gasoline ^TIZT 
Spike level 
BFB 93 

BRW-SS01-SD02 
1138 
soil 

8/27/93 
81 

#5-08/31/93 

70 
<120 

70 T 

83 

#1&2-09/02/93 
<0.02 
<0.02 
0.17   T 
<0.02 
0.43 
<0.02 

1.2 
2.1    T 

15diesel T 

78 

BRW-SS01-SD03 
1140 
soil 

8/27/93 
77 

#5-08/31/93 

<60 
<120 
<60 

87 

#1&2-09/02/93 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.04 

<i <r 

101 



ICFID BRW-SS01-SD04 BRW-SS01-SD05 BRW-SS01-SD06 

F&BI Number 1142 1144 1190 

Sample Type soil soil soil 

Date Received 8/27/93 8/27/93 8/27/93 

% Dry Weight 79 84 81 

Sequence Date #5-08/31/93 #5-08/31/93 #5-08/31/93 

Leaded Gas 
JP-4 <60 <60 <60 

Lube Oil <120 <120 <120 

Diesel <60 <60 <60 

Spike Level 
Unknown Semi-vola 
Pentacosane 110 83 66 

Sequence Date 
PCB 1221 
PCB1232 
PCB 1016 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 
Spike Level 
Dibutyl Chlorendate 
Sequence Date 
alpha-BHC 
beta-BHC 
gamma-BHC 
delta-BHC 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
DDE 
Dieldrin 
Endrin 
Endosulfan II 
DDD 
Endrin Aldehyde 
DDT 
Endosulfan Sulfate 
Endrin Ketone 
Methoxy Chlor 
Chlordane 
Dibutyl Chlorendate 
Spike Level 
Vol Sequence #1&2-09/02/93 #1&2-09/02/93 #1&2-09/02/93 

CCI4 <0.02 <0.02 <0.02 

TCA <0.02 <0.02 <0.02 

Benzene <0.02 <0.02 <0.02 

TCE <0.02 <0.02 <0.02 

Toluene 0.08 <0.02 <0.02 

PCE <0.02 <0.02 <0.02 

Ethylbenzene 0.66 <0.02 <0.02 

Xylenes 3.5 3- <0.04 <0.04 

Gasoline ^r/VJ ^Sdiesel2.^r 30 possible carryover of diesel 

Spike level 
BFB 97 95 98 



ICFID BRW-SS01-SD07 
F&BI Number 1192 
Sample Type soil 
Date Received 8/27/93 
% Dry Weight 80 
Sequence Date #5-08/31/93 
Leaded Gas 
JP-4 <60 
Lube Oil <120 
Diesel <60 
Spike Level 
Unknown Semi-vola 
Pentacosane 66 
Sequence Date 
PCB 1221 
PCB 1232 
PCB 1016 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 
Spike Level 
Dibutyl Chlorendate 
Sequence Date 
alpha-BHC 
beta-BHC 
gamma-BHC 
delta-BHC 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
DDE 
Dieldrin 
Endrin 
Endosulfan II 
DDD 
Endrin Aldehyde 
DDT 
Endosulfan Sulfate 
Endrin Ketone 
Methoxy Chlor 
Chlordane 
Dibutyl Chlorendate 
Spike Level 
Vol Sequence #1&2-09/02/93 
CCI4 <0.02 
TCA <0.02 
Benzene <0.02 
TCE <0.02 
Toluene <0.02 
PCE <0.02 
Ethylbenzene <0.02 
Xylenes <0.04 
Gasoline <1   r 
Spike level 
BFB 94 

BRW-SS01-SD08 
1194 
soil 

8/27/93 
85 

#5-08/31/93 

<60 
<120 
<60 

70 

#1&2-09/02/93 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.04 

<1    J~ 

95 

BRW-SS01-SD09 
1196 
soil 

8/27/93 
83 

#5-08/31/93 

<60 
<120 
<60 

120 

(V A< 
X- 

#1&2-09/02/93 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.04 

<1   T 

93 



'^1 
ICFID BRW-SS01-SW01 BRW-SS01-SW01 BRW-SS01-SW02 
F&BI Number 1160 1162 1164 
Sample Type water water water 
Date Received 8/27/93 8/27/93 8/27/93 
% Dry Weight 

• Sequence Date #5-09/01/93 #5-09/01/93 
Leaded Gas 
JP-4 <200 <200 
Lube Oil <2000 <2000 
Diesel >2Ö6 'ZTcsO 5200" *Z-s~&o 
Spike Level 
Unknown Semi-vola 
Pentacosane 91 84 
Sequence Date 
PCB 1221 
PCB 1232 
PCB 1016 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 
Spike Level 
Dibutyl Chlorendate 
Sequence Date 
alpha-BHC 
beta-BHC 
gamma-BHC 
delta-BHC 
Heptachlor 
Aldrin • 
Heptachlor Epoxide 
Endosulfan I 
DDE 
Dieldrin 
Endrin 
Endosulfan II 
DDD 
Endrin Aldehyde 
DDT 
Endosulfan Sulfate 
Endrin Ketone 
Methoxy Chlor 
Chlordane 
Dibutyl Chlorendate 
Spike Level 
Vol Sequence #3&4-09/02/93 
CCI4 <1 
TCA <1 
Benzene 9 
TCE <1 
Toluene 42 T 
PCE <1 
Ethylbenzene 14 r 

• Xylenes 380 T 
Gasoline J&Ü itfO T 
Spike level 
BFB 129 



ICFID BRW-SS01-SW02 
F&BI Number 1166 
Sample Type water 
Date Received 8/27/93 
% Dry Weight 
Sequence Date 
Leaded Gas 
JP-4 
Lube Oil 
Diesel 
Spike Level 
Unknown Semi-vola 
Pentacosane 
Sequence Date 
PCB 1221 
PCB 1232 
PCB 1016 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 
Spike Level 
Dibutyl Chlorendate 
Sequence Date 
alpha-BHC 
beta-BHC 
gamma-BHC 
delta-BHC 
Heptachlor 
AlHrin r\iui ii i 

Heptachlor Epoxide 
Endosulfan 1 
DDE 
Dieldrin 
Endrin 
Endosulfan II 
DDD 
Endrin Aldehyde 
DDT 
Endosulfan Sulfate 
Endrin Ketone 
Methoxy Chlor 
Chlordane 
Dibutyl Chlorendate 
Spike Level 
Vol Sequence #3&4-09/02/93 
CCI4 <1 
TCA <1 
Benzene <1 
TCE <1 
Toluene <1 
PCE <1 
Ethylbenzene <1 
Xylenes <2 
Gasoline £60*/tfOT 
Spike level 
BFB 139 

BRW-SS01-SW03 BRW-SS01-SW03 .[*" 
1168                                          1170 6,rf^ 
water                                     water ^    /'v 

8/27/93                                     8/27/93 yV 

#5-09/01/93 

<200 
<2000 
$260" <: zS~oa 

84 

#3&4-09/02/93 
<1 
<1 
2 
*<\. 
2  T 

e r 
29 3" 



ICFID 
F&BI Number 
Sample Type 
Date Received 
% Dry Weight 
Sequence Date 
Leaded Gas 
JP-4 
Lube Oil 
Diesel 
Spike Level 
Unknown Semi-vola 
Pentacosane 
Sequence Date 
PCB 1221 
PCB1232 
PCB 1016 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 
Spike Level 
Dibutyl Chlorendate 
Sequence Date 
alpha-BHC 
beta-BHC 
gamma-BHC 
delta-BHC 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
DDE 
Dieldrin 
Endrin 
Endosulfan II 
DDD 
Endrin Aldehyde 
DDT 
Endosulfan Sulfate 
Endrin Ketone 
Methoxy Chlor 
Chlordane 
Dibutyl Chlorendate 
Spike Level 
Vol Sequence 
CCI4 
TCA 
Benzene 
TCE 
Toluene 
PCE 
Ethylbenzene 
Xylenes 
Gasoline 
Spike level 
BFB 

BRW-SS01-SW04 
1172 
water 

8/27/93 

#5-09/01/93 

<200 
<2000 
>2Ü& <2roo 

103 

BRW-SS01-SW04 
1174 
water 

8/27/93 

BRW-SS01-SW05 
1176 
water W ,*' 

8/27/93 <r 

#5-09/01/93 
• 

<200 
<2000 
<2B0 <-2.iS~oo 

83 

#3&4-09/02/93 
<1 
<1 
<1 
<1 
Z<-\ 
<1 
<1 

91 

• 



ICFID BRW-SS01-SW05 
F&BI Number 1178 
Sample Type water 
Date Received 8/27/93 
% Dry Weight 
Sequence Date 
Leaded Gas 
JP-4 
Lube Oil 
Diesel 
Spike Level 
Unknown Semi-vola 
Pentacosane 
Sequence Date 
PCB 1221 
PCB 1232 
PCB 1016 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 
Spike Level 
Dibutyl Chlorendate 
Sequence Date 
alpha-BHC 
beta-BHC 
gamma-BHC 
delta-BHC 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
DDE 
Dieldrin 
Endrin 
Endosulfan II 
DDD 
Endrin Aldehyde 
DDT 
Endosulfan Sulfate 
Endrin Ketone 
Methoxy Chlor 
Chlordane 
Dibutyl Chlorendate 
Spike Level 
Vol Sequence #3&4-09/02/93 
CCI4 <1 
TCA <1 
Benzene <1 
TCE <1 
Toluene <1 
PCE <1 
Ethylbenzene <1 
Xylenes <2 
Gasoline f#6 *■ loo T 
Spike level 
BFB 127 

BRW-SS01-SW06 
1180 
water 

8/27/93 

#5-09/01/93 

<200 
<2000 
£800 <t-ZSi?o 

103 

BRW-SS01-SW06 
1182 
water 

8/27/93 

0 
A'1 

K- 

#3&4-09/02/93 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<2 
$80 *. /ooT 

130 



ICFID BRW-SS01-SW07 BRW-SS01-SW07 BRW-SS01-SW08 

F&BI Number 1184 1208 1188 

Sample Type water water water 

Date Received 8/27/93 8/27/93 8/27/93 

% Dry Weight 
Sequence Date #5-09/01/93 
Leaded Gas 
JP-4 <200 
Lube Oil <2000 
Diesel 5260 <ZSOO 

Spike Level 
Unknown Semi-vola 
Pentacosane 104 
Sequence Date 
PCB 1221 
PCB 1232 
PCB 1016 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 
Spike Level 
Dibutyl Chlorendate 
Sequence Date 
alpha-BHC 
beta-BHC 
gamma-BHC 
delta-BHC 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
DDE 
Dieldrin 
Endrin 
Endosulfan II 
DDD 
Endrin Aldehyde 
DDT 
Endosulfan Sulfate 
Endrin Ketone 
Methoxy Chlor 
Chlordane 
Dibutyl Chlorendate 
Spike Level 
Vol Sequence #3&4-09/02/93 #3&4-09/02/93 

CCI4 <1 <1 

TCA <1 <1 

Benzene <1 <1 

TCE <1 <1 

Toluene <1 <1 

PCE <1 <1 

Ethylbenzene <1 <1 

Xylenes <2 <2 

Gasoline <jM./oozr $x6<-/ooT 
Spike level 
BFB 119 137 

• #' .<y 



ANALYTICAL DATA SHEETS FOR THE GARAGE (SS02) 

AK-RIFS\BAHROW\4109S61301\APP.CVR 



Client Name 
Ordered By 
Project Name 
Project* 
PWSID 

COMMERCIALTESTING  &  ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY   SERVICES 

hemlab Ref.* 
Client Sample  ID 
Matrix 

:93.4424-9 
:BRW-SS02-S02 
:SOIL 

REPORT of ANALYSIS 

BARROW 
:533 B S"E=T 

-NCHORAGE. AK 59518 
"=L: (SQ7) 552-2343 
"AX: (907)551-5301 

ICF KAISER ENGINEERING 
RAY  MORRIS 
DEW LINE RI/FS BARROW 
41096-412-01 
UA 

Sample RemarKs:   SAMPLE COLLECTED BY:   D.   NOE AND ROBERT 

WORK Order :70209 
Report Completed     =11/02/93 
Collected :08/27/93 
Received :08/29/93 
Technical Director:STEPHEN C.   _ Released By: ryL^fop 

@ 14:30 
@ 12:45 
EDE 

hrs 
hrs 

C.c. / 

Parameter 
QC 

Results Qual Units      Method 
Allowable Ext. Anal 

Limits  Date Date Init 
Volatile Organics 
3enzene 
3romobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzne 
kCarbon Tetrachloride 
'Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
D ibromo chloromethane 
12Dibromo3Chloropropane 
i, 2-Dibromoethane 
D ibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
D i chlorod i fluororaethane 
1 f1-Dichloroethane 
1r 2-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
transl, 2-Dichloroethene 
1,2-Dichloropropane 
1 f 3-Dichloropropane 
2,2-Dichloropropane 
1,1-Dichloropropene 
Ethylbenzene 
Hexachlorobutad iene 
Isopropylbenzene 
P-Isopropyltoluene 

0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 

08/30 09/05 KWH 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 

fe> 
Member of the SGS Grouo (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



2lL 
SN;I ijcs 

COMMERCIALTESTING &  ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY  SERVICES 

REPORT of ANALYSIS 
Chemiab Ref.*        :93.4424-9 
Client Sample ID  :BRW-SS02-S02 BARROW 
Matrix                      -.SOIL 

Methylene Chloride 0.020 U rag/Kg EPA 8260 
Napthalene 0.020 u mg/Kg EPA 8260 
n-Propylbenzene 0.020 u mg/Kg EPA 8260 
Styrene 0.187 mg/Kg EPA 8260 
1112-Tetrachloroethane 0.020 u mg/Kg EPA 8260 
1122-Tetrachloroethane 0.020 u mg/Kg EPA 8260 
Tetrachloroethene 0.020 u mg/Kg EPA 8260 
Toluene 0.020 u mg/Kg EPA 8260 
1,2,3-Trichlorobenzene 0.020 u mg/Kg EPA 8260 
1,2,4-Tr ichlorobenzene 0.020 u mg/Kg EPA 8260 
1,1,1-Trichloroethane 0.020 u mg/Kg EPA 8260 
1,1,2-Trichloroethane 0.020 u mg/Kg EPA 8260 
Trichloroethene 0.020 u mg/Kg EPA 8260 
Trichlorofluoromethane 0.020 u mg/Kg EPA 8260 
1,2,3-Trichloropropane 0.020 u mg/Kg EPA 8260 
1,2,4-Trimethylbenzene 0.020 u mg/Kg EPA 8260 
1,3,5-Trimethylbenzene 0.020 u mg/Kg EPA 8260 
Vinyl Chloride 0.020 u mg/Kg EPA 8260 
p+ro-Xylene 0.020 u mg/Kg EPA 8260 
o-Xylene 0.020 u mg/Kg EPA 8260 

Semivolatile Organics EPA 8270 
Phenol 2.10 u mg/Kg EPA 8270 
bis (2-Chloroethyl) ether 2.10 u mg/Kg EPA 8270 
2-Chlorophenol 2.10 u mg/Kg EPA 8270 
1,3-Dichlorobenzene 2.10 u mg/Kg EPA 8270 
1,4-Dichlorobenzene 2.10 u rag/Kg EPA 8270 
Benzyl Alcohol 2.10 u mg/Kg EPA 8270 
1,2-Dichlorobenzene 2.10 u mg/Kg EPA 8270 
2-Methylphenol 2.10 u mg/Kg EPA 8270 
bis(2-Chloroisopropyl) e 2.10 u mg/Kg EPA 8270 
4-Methylphenol 2.10 u mg/Kg EPA 8270 
n-Nitroso-di-n-Propyiam 2.10 u mg/Kg EPA 8270 
Hexachloroethane 2.10 u mg/Kg EPA 8270 
Nitrobenzene 2.10 u mg/Kg EPA 8270 
Isophorone 2.10 u mg/Kg EPA 8270 
2-Nitrophenol 2.10 u mg/Kg EPA 8270 
2,4-Dimethylphenol 2.10 u mg/Kg EPA 8270 
Benzoic Acid 2.10 u mg/Kg EPA 8270 
bis (2-Chloroethoxy) Meth 2.10 u mg/Kg EPA 8270 
2,4-Dichlorophenol 2.10 u mg/Kg EPA 8270 
1,2,4-Trichlorobenzene 2.10 u mg/Kg EPA 8270 
Naphthalene 2.10 u rag/Kg EPA 8270 
4-Chloroaniline 2.10 u mg/Kg EPA 8270 
Hexachlorobutad i ene 2.10 u mg/Kg EPA 8270 
4-Chloro-3-Methylphenol 2.10 u mg/Kg EPA 8270 
2-Methylnaphthalene 2.10 u mg/Kg EPA 8270 
Hexachlorocyclopentadie 2.10 u mg/Kg EPA 8270 
2,4,6-Trichlorophenol 2.10 u mg/Kg EPA 8270 
2,4,5-Trichlorophenol 2.10 u mg/Kg EPA 8270 
2-Chloronaphthalene 2.10 u mg/Kg EPA 8270 

* 5633 B STREET 
ANCHORAGE. AK 99513 

T EL: (907) 552-2343 
VX: (907) 551-5301 

08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 

09/10 10/14 Mk 
09/10 10/14 w 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 ^^aj 

fe\ Member of the SGS Group (Societe Generate de Surveillance) 
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COMMERCIALTESTING & ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY  SERVICES 

"hetnlab Ref.* 
Client'Sample ID 
Matrix 

93.4424-9 
BRW-SS02-S02 
SOIL 

REPORT of ANALYSIS 

2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-Phenylet 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-Methylphe 
n-Nitrosodiphenylamine 
4-Bromophenyl-Phenyleth 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
d i-n-Butylphthalat e 
Fluoranthene 

jPyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo(a)Anthracene 
Chrysene 
b is(2-Ethylhexy1)Phthai 
di-n-Octylphthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(l,2,3-cd)Pyrene 
D ibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 

Sample Preparation 
Total Metals Analysis 
ICP Screen,  ICF 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 

BARROW 

2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.50 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2. 
2. 
2. 
2. 
2. 

10 
10 
10 
10 
10 

2.10 

1000 
51 
51 

110 
2.6 
3.9 

1200 
31 

5.1 
20 

7600 

U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 

EPA 3050 Digest 

EPA 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 

5633 3 S- 'ncET 
ANCHOfUGH. AK 99513 

TEL: (907) 56 2-23-13 
■rAX: (907) 55 1-5301 

09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 
09/10 10/14 GV 

n/a 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 

&t 
Member of the SGS Group (Societe Generale de Surveillance) 
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JK. COMMERCIAL TESTING 
ENVIRONMENTAL LABORATORY  SERVICES 

& ENGINEERING CO. 

Chemlab Refit 
Client Sample 
Matrix 

Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

:93.4424-9 
ID :BRW-SS02-S02 

:SOIL 

REPORT Of ANALYSIS 

BARROW 

150 
650 
45 

2.6 
5.2 
350 
51 

2.6 
100 

0.24 
8.1 
270 

U 
u 

mg/L 
mg/L 
rag/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 7841 
EPA 6010 
EPA 6010 

STr??=T 5533 8 SI 1 n"cT 
ANCHORAGE. AK S9513 

y = L: (907) 55, 2-2343 
AX: 1907) 55 1-530! 

08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/06 DFL 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/06 DFL 
08/30 09/01 KAW 
08/31 09/02 DLG 
08/31 09/02 DLG 

* See Special Instructions Above UA = Unavailable 
** See Sample Remarks Above NA = Not Analyz 
U = Undetected,  Reported value is the practical quantification limit.        LT = Less Than 
D = Secondary dilution. GT = Greater Than 

• 

f©> 
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jfk.          COMMERCIAL TESTING & ENGINEERING CO. 
A 
M    11^               ENVIRONMENTAL LABORATORY SERVICES 

»'SCI  ItCI 
REPORT of ANALYSIS 

Chemlab Ref.*        :93.4627-1 5633 B STREET 

m Client Sample ID :BRW-SS02-2S06    BARROW 
Matrix                     :SOIL 

ANCHORAGE, AK 99518 
TEL: (907) 562-2343 
FAX: (907) 561-5301 

Client Name         :ICF KAISER ENGINEERING WORK Order :70637 
Ordered By          :RAY MORRIS Report Completed    :10/05/93 
Prefect Name       :DEW LINE RI/FS    BARROW Collected :09/06/93    § 13:15 hr 
Prefect*              -.41096-412-01 Received :09/07/93    0 11:00 hr 
PWSID                     :UA Technical Director:STEPHEN C. EDE 

Released By: c yjL^jfctf 
Sample Remarks: SAMPLE COLLECTED BY: S.M .   AND J.P /.. y 

iisM/^ /(tKWyiV*A4r 
QC Allowable    Ext.    Anal 

Parameter Results Qual Units Method Limits      Date    Date Ini 

Percent Solids 95.8 % SM17 2540G 09/0S EA 
Hydrocarbons EPH 292 mg/Kg 3510/3550/8100M                        09/14 09/16 JB 
Hydrocarbons VPH 2.05 mg/Kg EPA 5030/8015M                           09/08 09/13 •WL 

Volatile Organics EPA 8260 
Benzene 0.020 U mg/Kg EPA 8260 (jj-ßi- *                   09/08 09/22 MC 
Bromobenzene 0.020 U mg/Kg EPA 8260 /                            09/08 09/22 MC! 
Bromochloromethane 0.020 U mg/Kg EPA 8260 09/08 09/22 MC! 
Bromod i chloromethane 0.020 U mg/Kg EPA 8260 09/08 09/22 MC! 
Bromoform 0.020 U mg/Kg EPA 8260 09/08 09/22 MC! 

. Bromomethane 0.020 U mg/Kg EPA 8260 09/08 09/22 MC! 
n-Butylbenzene 0.020 U mg/Kg EPA 8260 09/08 09/22 MD m sec-Butylbenzene 
tert-Butylbenzne 

0.020 
0.020 

U 
U 

mg/Kg 
mg/Kg 

EPA 
EPA 

8260 
8260 

09/08 09/22 
09/08 09/22 

MG 
MD 

Carbon Tetrachloride 0.020 U mg/Kg EPA 8260 09/08 09/22 MC 
Chlorobenzene 0.020 U mg/Kg EPA 8260 09/08 09/22 MC 
Chloroethane 0.020 U mg/Kg EPA 8260 09/08 09/22 MC 
Chloroform 0.020 U mg/Kg EPA 8260 09/08 09/22 MD 
Chloromethane 0.020 U mg/Kg EPA 8260 09/08 09/22 MC 
2-Chlorotoluene 0.020 U mg/Kg EPA 8260 09/08 09/22 MC 
4-Chlorotoluene 0.020 U mg/Kg EPA 8260 09/08 09/22 MC 
Dibromochloromethane 0.020 U mg/Kg EPA 8260 09/08 09/22 MC 
12Dibromo3Chloropropane 0.020 U mg/Kg EPA 8260 09/08 09/22 MC 
1,2-Dibromoethane 0.020 U mg/Kg EPA 8260 09/08 09/22 MC 
Dibromomethane 0.020 U mg/Kg EPA 8260 09/08 09/22 MCh 
1,2-Dichlorobenzene 0.020 U mg/Kg EPA 8260 09/08 09/22 MCh 
1,3-Dichlorobenzene 0.020 u mg/Kg EPA 8260 09/08 09/22 MCh 
1,4-Dichlorobenzene 0.020 u mg/Kg EPA 8260 09/08 09/22 MCh 
Di chlorod i fluoromethane 0.020 u mg/Kg EPA 8260 09/08 09/22 MCh 
1,1-Dichloroethane 0.020 u mg/Kg EPA 8260 09/08 09/22 MCh. 
1,2-Dichloroethane 0.020 u mg/Kg EPA 8260 09/08 09/22 MCh 
1,1-D ichloroethene 0.020 u mg/Kg EPA 8260 09/08 09/22 MCh. 
cis-1,2-Dichloroethene 0.020 u mg/Kg EPA 8260 09/08 09/22 MCh 
transl,2-Dichloroethene 0.020 u mg/Kg EPA 8260 09/08 09/22 MCh 
1,2-Dichloropropane 0.020 u mg/Kg EPA 8260 09/08 09/22 MCh 
1,3-Dichloropropane 0.020 u mg/Kg EPA 8260 09/08 09/22 MCh 
2,2-Dichloropropane 0.020 u mg/Kg EPA 8260 „                        09/08 09/22 MCh 
1,1-Dichloropropene 0.020 u mg/Kg EPA 8260   -I V                        09/08 09/22 MCh 

m (ß 
f., 77-11 
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jfk.          COMMERCIAL TESTING & ENGINEERING CO. 
f   IP^-     ENVIRONMENTAL LABORATORY SERVICES 

S'NCI 1*0« REPORT of ANALYSIS 
Chemlab Ref.#   :93.4627-1 5633 B SM 

ANICHORARE jfl Es 
Client Sample ID :BRW-SS02-2S06 BARROW 
Matrix        -.SOIL jM/fj*  //jr^^J^      ™ K S61' 

5301 

Ethylbenzene 0.020 U mg/Kg EPA 82606^0-/4. / 09/08 09/22 MC 
Hexachlorobutadiene 0.020 U mg/Kg EPA 8260 09/08 09/22 MC 
Isopropylbenzene 0.020 U mg/Kg EPA 8260 / 09/08 09/22 MC 
P-Isopropyltoluene 0.020 U mg/Kg EPA 8260 09/08 09/22 MC 
Methylene Chloride 0.020 U mg/Kg EPA 8260 09/08 09/22 MC 
Napthalene 0.020 U mg/Kg EPA 8260 09/08 09/22 MC 
n-Propylbenzene 0.020 U mg/Kg EPA 8260 09/08 09/22 MC 
Styrene 0.020 U mg/Kg EPA 8260 09/08 09/22 MC 
1112-Tetrachloroethane 0.020 U mg/Kg EPA 8260 09/08 09/22 MC 
1122-Tetrachloroethane 0.020 U mg/Kg EPA 8260 09/08 09/22 MC 
Tetrachloroethene 0.020 U mg/Kg EPA 8260 09/08 09/22 MC 
Toluene 0.020 U mg/Kg EPA 8260 09/08 09/22 MC 
1,2,3-Trichlorobenzene 0.020 U mg/Kg EPA 8260 09/08 09/22 MC 
1,2,4-Trichlorobenzene 0.020 U mg/Kg EPA 8260 09/08 09/22 MC 
1,1,1-Trichloroethane 0.020 U mg/Kg EPA 8260 09/08 09/22 MC 
1,1,2-Trichloroethane 0.020 U mg/Kg EPA 8260 09/08 09/22 .MC 
Trichloroethene 0.020 U mg/Kg EPA 8260 09/08 09/22 MC 
Tr i chlorofluoromethane 0.020 U mg/Kg EPA 8260 09/08 09/22 MC 

• 1,2,3-Trichloropropane 0.020 U mg/Kg EPA 8260 09/08 09/22 MC 
1,2,4-Trimethylbenzene 0.020 u mg/Kg EPA 8260 09/08 09/22 MC 
1,3,5-Trimethylbenzene 0.020 u mg/Kg EPA 8260 09/08 09/22 MC 
Vinyl Chloride 0.020 u mg/Kg EPA 8260 09/08 09/22 MC 
p+m-Xylene 0.020 u mg/Kg EPA 8260 i 

8260 V 
09/08 09/22 MC 

_ p-Xylene 0.020 u mg/Kg EPA 09/08 09/22 MC 

• 

** 
See Special Instructions Above 
See Sample Remarks Above 

U = Undetected, Reported value is the practical quantification limit. 
D = Secondary dilution. 

UA = Unavailable 
NA = Not Analyzed 
LT = Less Than 
GT = Greater Tl 

zea 
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ICFID BRW-SS02-S01 
F&BI Number 1148 
Sample Type soil 
Date Received 8/27/93 
% Dry Weight 96 
Sequence Date #5-08/31/93 
Leaded Gas 
JP-4 <50 
Lube Oil <100 
Diesel 3300 T 
Spike Level 
Unknown Semi-vola 
Pentacosane 73 
Sequence Date #5-08/31/93 
PCB 1221 <0.1 
PCB 1232 <0.1 
PCB 1016 <0.1 
PCB 1242 <0.1 
PCB 1248 <0.1 
PCB 1254 <0.1 
PCB 1260 <0.1 
Spike Level 
Dibutyl Chlorendate 73 
Sequence Date #5-08/31/93 
alpha-BHC <0.01 
beta-BHC <0.01 
gamma-BHC <0.01 
delta-BHC <0.01 
Heptachlor <0.01 
Aldrin <0.01 
Heptachlor Epoxide <0.01 
Endosulfan I <0.01 
DDE <0.01 
Dieldrin <0.01 
Endrin <0.01 
Endosulfan II <0.01 
DDD <0.01 
Endrin Aldehyde <0.01 
DDT <0.01 
Endosulfan Sulfate <0.01 
Endrin Ketone <0.01 
Methoxy Chlor <o.i £ 
Chlordane <0.5 fc 
Dibutyl Chlorendate 95 
Spike Level 
Vol Sequence #1&2-09/02/93 
CCI4 <0.02 
TCA <0.02 
Benzene <0.02 
TCE <0.02 
Toluene 1.3 
PCE <0.02 
Ethylbenzene 0.4 
Xylenes ^i.ir 
Gasoline -«tfdiesel y/3 J 
Spike level 
BFB 88 

BRW-SS02-S02 
1150 
soil 

8/27/93 
97 

#5-08/31/93 

556 high 

<50 
240 

lube oil 

95 
#5-08/31/93 

co.\ 
<0.1 
<0.1 
<0.1 
<0.1 

14 r 
<0.1 

129 

#1&2-09/02/93 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.04 
<1T 

94 

BRW-SS02-S02 
1150 dup 

soil 
8/27/93 

#5-08/31/93 

_50 
800 

1200 high lube oil 

96 
#5-08/31/93 

<0.1 
<0.1 
<0.1 
23 

<0.1 
<0.1 

160 

#1&2-09/02/93 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.04 

<1  0" 

98 



ICFID 
F&BI Number 
Sample Type 
Date Received 
% Dry Weight 
Sequence Date 
Leaded Gas 
JP-4 
Lube Oil 
Diesel 
Spike Level 
Unknown Semi-vola 
Pentacosane 
Sequence Date 
PCB 1221 
PCB 1232 
PCB 1016 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 
Spike Level 
Dibutyl Chlorendate 
Sequence Date 
alpha-BHC 
beta-BHC 
gamma-BHC 
delta-BHC 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
DDE 
Dieldrin 
Endrin 
Endosulfan II 
DDD 
Endrin Aldehyde 
DDT 
Endosulfan Sulfate 
Endrin Ketone 
Methoxy Chlor 
Chlordane 
Dibutyl Chlorendate 
Spike Level 
Vol Sequence 
CCI4 
TCA 
Benzene 
TCE 
Toluene 
PCE 
Ethylbenzene 
Xylenes 
Gasoline 
Spike level 
BFB 

BRW-SS02-S02 
1150 ms 

soil 
8/27/93 

#5-08/31/93 

BRW-SS02-S02 
1150 msd 

soil 
8/27/93 

#5-08/31/93 

500 

110 

500 

113 

BRW-SS02-S03 
1152 
soil 

8/27/93 
96 

#5-08/31/93 

<50 
290 

830 cutting oil   R 

85 
#5-08/31/93 

<0.1 
<0.1 
<0.1 
<0.1 
3.7 T 

<0.1 

85 

w.,?* 

#1&2-09/02/93 
84 
102 
99 
120 
102 
99 
95 
98 

1 
91 

#1&2-09/02/93 
88 
117 
125 
136 
109 
112 
111 
112 

1 
94 

#1&2-09/02/93 
<0.02 
<0.02 
<0.02 

0.6 
0.04 
0.3 
0.9 
2.4 T 

/Z7* diesel 63 J" 

111 



ICFID BRW-SS02-S04 
F&BI Number 1204 
Sample Type soil 
Date Received 8/27/93 
% Dry Weight 97 
Sequence Date #5-08/31/93 
Leaded Gas 
JP-4 <50 
Lube Oil 710 
Diesel 570 high lube oil 3" 
Spike Level 
Unknown Semi-vola 
Pentacosane 107 
Sequence Date #5-08/31/93 
PCB 1221 <0.1 
PCB 1232 <0.1 
PCB 1016 <0.1 
PCB 1242 <0.1 
PCB 1248 <0.1 
PCB 1254 >i//.£>7 
PCB 1260 <0.1 
Spike Level 
Dibutyl Chlorendate 200 
Sequence Date 
alpha-BHC 
beta-BHC 
gamma-BHC 
delta-BHC 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
DDE 
Dieldrin 
Endrin 
Endosulfan II 
DDD 
Endrin Aldehyde 
DDT 
Endosulfan Sulfate 
Endrin Ketone 
Methoxy Chlor 
Chlordane 
Dibutyl Chlorendate 
Spike Level 
Vol Sequence #1&2-09/02/93 
CCI4 <0.02 
TCA <0.02 
Benzene <0.02 
TCE <0.02 
Toluene <0.02 
PCE <0.02 
Ethylbenzene <0.02 
Xylenes <0.04 
Gasoline <1   J" 
Spike level 
BFB 95 

BRW-SS02-S05 
1206 
soil 

8/27/93 
97 

#5-08/31/93 

<50 
690 

450 high lube oil J* 

130 
#5-08/31/93 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

<0.1 

140 

BRW-SS02-S05 
1206 dup 

soil 
8/27/93 

97 

• if* 

#1&2-09/02/93 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.04 

<1 

95 

T 



ICFID 
F&BI Number 
Sample Type 
Date Received 
% Dry Weight 
Sequence Date 
Leaded Gas 
JP-4 
Lube Oil 
Diesel 
Spike Level 
Unknown Semi-vola 
Pentacosane 
Sequence Date 
PCB 1221 
PCB 1232 
PCB 1016 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 
Spike Level 
Dibutyl Chlorendate 
Sequence Date 
alpha-BHC 
beta-BHC 
gamma-BHC 
delta-BHC 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
DDE 
Dieldrin 
Endrin 
Endosulfan II 
DDD 
Endrin Aldehyde 
DDT 
Endosulfan Sulfate 
Endrin Ketone 
Methoxy Chlor 
Chlordane 
Dibutyl Chlorendate 
Spike Level 
Vol Sequence 
CCI4 
TCA 
Benzene 
TCE 
Toluene 
PCE 
Ethylbenzene 
Xylenes 
Gasoline 
Spike level 
BFB 

BRW-SS02-SD01 
1146 
soil 

8/27/93 
25 

#5-08/31/93 

<200 
<400 
<200 

58 
#5-08/31/93 

<OA 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

58 
#5-08/31/93 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.1 R 
<0.5 Z 
97 

#1&2-09/02/93 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.2 
<1 

97 

erf*** 



ANALYTICAL DATA SHEETS FOR THE AIR TERMINAL AREA (SS03) 

AK-RIFS\BARROW\4109661301\APP.CVH 



COMMERCIALTESTING  &  ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY  SERVICES 

yft^— 
^emlab Ref.If :93.4424-1 

Client Sample ID   :BRW-ÄOC2-S04 
Matrix :SOILs£^3 

REPORT of ANALYSIS 

EARROW 

Client Name 
Ordered By 
Project Name 
Projects 
PWSID 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS BARROW 
41096-412-01 
UA 

WORK Order 
Report Completed 
Collected 
Received 
Technical Director 

Released By 

5533 B STREET 
-NCHORAGc. AK 99518 

TEL: (907) 552-23-13 
-AX: (S07) 551-5301 

70209 
11/02/93 
08/27/93 § 11:35 hrs 
08/29/93 @ 12:45 hrs 
STEPHEN C. EDE 

Sampie Remarks:   SAMPLE jZOLLECTED BY:   D.   NOE AND ROBERT  C.C.     B = THIS FLAG'IS USED 
WHEN   iat ANALYTE IS FOUND IN THE ASSICIATED BLANK AS WELL AS  IN THE 
SAMPLE. 

Parameter 
QC 

esults Qua 1 Units Method 

EPA 8260 
0.020 U mg/Kg EPA 8260 
0.020 U mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 

Allowable    Ext.    Anal 
Limits       Date    Date Init 

Volatile Organics 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromod i chloromet hane 
Bromoform 
Bromomethane 
n-Butylbenzene 
ksec-Butylbenzene 
'tert-Butylbenzne 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
Dibromochloromethane 
12Dibromo3Chloropropane 
1,2-Dibromoethane 
D ibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
transl, 2-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
1,1-Dichloropropene 
Ethylbenzene 
Hexachlorobutad i ene 

08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 

© Member of the SGS Grouo (Societe Generale de Surveillance) 
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Jflk           COMMERCIAL TESTING & ENGINEERING CO. 
M    IP^               ENVIRONMENTAL LABORATORY SERVICES 

.^■■■■i^^. <tojf  ^^ 
S-ct    ♦«                                                      "     ^<( 

REPORT Of ANALYSIS %> 
Chemlab Ref.*        :93.4424-1 

CiX(^l^}/ 
/                                       5633 S ST 

Client Sample ID :BRW-A9e2^S04    BARROW 
Matrix                      :SOIL SSp3 

// '                    ANCHORAGE. AK 33518 

L &)7?\/lu.S TEL |9071562"2W 
-=iiiy—-                 FAX: (9071 551-5301 

Isopropylbenzene 0.020 U rag/Kg 
1/            / 

EPA 8260               ' 08/30  09/05 KWM 
p-Isopropyltoluene 0.020 U mg/Kg EPA 8260 08/30  09/05 KWM 
Methylene Chloride 0.020 U mg/Kg EPA 8260 08/30  09/05 KWM 
Napthalene 0.020 u mg/Kg EPA 8260 08/30  09/05 KWM 
n-Propylbenzene 0.020 u mg/Kg EPA 8260 08/30  09/05 KWM 
Styrene 0.020 u mg/Kg EPA 8260 08/30  09/05 KWM 
1112-Tetrachloroethane 0.020 u mg/Kg EPA 8260 08/30  09/05 KWM 
112 2-Tetrachloroethane 0.020 u mg/Kg EPA 8260 08/30  09/05 KWM 
Tetrachloroethene 0.020 u mg/Kg EPA 8260 08/30  09/05 KWM 
Toluene 0.020 u mg/Kg EPA 8260 08/30  09/05 KWM 
1,2,3-Trichlorob'enzene 0.020 u mg/Kg EPA 8260 08/30  09/05 KWM 
1,2,4-Trichlorobenzene 0.020 u mg/Kg EPA 8260 08/30 09/05 KWM 
1,1,1-Trichloroethane 0.020 u mg/Kg EPA 8260 08/30 09/05 KWM 
1,1,2-Trichloroethane 0.020 u mg/Kg EPA 8260 08/30  09/05 KWM 
Trichloroethene 0.020 u mg/Kg EPA 8260 08/30  09/05 KWM 
Trichlorofluoromethane 0.020 u mg/Kg EPA 8260 08/30  09/Q5 KWM 
1,2,3-Trichloropropane 0.020 u mg/Kg EPA 8260 08/30  09/05 KWM 
1,2,4-Trimethylbenzene 0.020 u mg/Kg EPA 8260 08/30  09/05 KWM 
1,3,5-Trimethylbenzene 0.020 u mg/Kg EPA 8260 08/30  09/05 KWM 
Vinyl Chloride 0.020 u mg/Kg EPA 8260 08/30  09/05 KWM 
P+m-Xylene 0.020 u mg/Kg EPA 8260 08/30  09/05 KWM 
o-Xylene 0.020 u mg/Kg EPA 8260 08/30  09/05 KWM 

Semivolatile Organics EPA 8270 • Phenol 0.200 u mg/Kg EPA 8270 09/10  10/11 TT 
bis(2-Chloroethyl)ether 0.200 u mg/Kg EPA 8270 09/10  10/11 GV 
2-Chlorophenol 0.200 u mg/Kg EPA 8270 09/10  10/11 GV 
1,3-Dichlorobenzene 0.200 u mg/Kg EPA 8270 09/10  10/11 GV 
1,4-Dichlorobenzene 0.200 u mg/Kg EPA 8270 09/10  10/11 GV 
Benzyl Alcohol 0.200 u mg/Kg EPA 8270 09/10  10/11 GV 
1,2-Dichlorobenzene 0.200 u mg/Kg EPA 8270 09/10  10/11 GV 
2-Methylphenol 0.200 u mg/Kg EPA 8270 09/10  10/11 GV 
bis(2-Chloroisopropyl)e 0.200 u mg/Kg EPA 8270 09/10  10/11 GV 
4-Methylphenol 0.200 u mg/Kg EPA 8270 09/10  10/11 GV 
n-Nitroso-di-n-Propylam 0.200 u mg/Kg EPA 8270 09/10  10/11 GV 
Hexachloroethane 0.200 u mg/Kg EPA 8270 09/10  10/11 GV 
Nitrobenzene 0.200 u mg/Kg EPA 8270 09/10  10/11 GV 
Isophorone 0.200 u mg/Kg EPA 8270 09/10  10/11 GV 
2-Nitrophenol 0.200 u mg/Kg EPA 8270 09/10  10/11 GV 
2,4-Dimethylphenol 0.200 u mg/Kg EPA 8270 09/10  10/11 GV 
Benzoic Acid 0.200 u mg/Kg EPA 8270 09/10  10/11 GV 
bis(2-Chloroethoxy)Meth 0.200 u mg/Kg EPA 8270 09/10  10/11 GV 
2,4-Dichlorophenol 0.200 u mg/Kg EPA 8270 09/10  10/11 GV 
1,2,4-Trichlorobenzene 0.200 u mg/Kg EPA 8270 09/10  10/11 GV 
Naphthalene 0.200 u mg/Kg EPA 8270 09/10  10/11 GV 
4-Chloroaniline 0.200 u mg/Kg EPA 8270 09/10  10/11 GV 
Hexachlorobutadiene 0.200 u mg/Kg EPA 8270 09/10  10/11 GV 
4-Chloro-3-Methylphenol 0.200 u mg/Kg EPA 8270 09/10  10/11 GV 
2-Methylnaphthalene 0.200 u mg/Kg EPA 8270       .           , 

EPA 8270 v3j-£iJ 
09/10  10/11 GV 

Hexachlorocyclopentadie 0.200 u mg/Kg 09/10  10/11 GV 
2,4,6-Trichlorophenol 0.200 u mg/Kg EPA 8270 09/10  10/11 

&> 

0$ 
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zft 
* 

COMMERCIAL TESTING 
ENVIRONMENTAL  LABORATORY  SERVICES 

 «jo'**  

& ENGINEERING CO. 

:hemlab Ref.# 
lient Sample 
Matrix 

ID 
93.4424-1 
BRW-AG€2=S04 
SOIL SSf* 

REPORT of ANALYSIS 

2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-Phenylet 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-Methylphe 
n-Nitrosodiphenylamine 
4-Bromophenyl-Phenyleth 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo(a)Anthracene 
Chrysene 
bis(2-Ethylhexyl)Phthal 
d i-n-Octylphthalat e 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indenod, 2,3-cd) Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 

Sample Preparation 
Total Metals Analysis 
ICP Screen, ICF 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

<& 

BARROW 

0. 
0, 
0. 
0. 

0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 

.200 

.200 

.200 

.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
2.16 

0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
B 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

2.7 U 
2.7 U 
680 

mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270  . 
mg/Kg EPA 8270(Ct) 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 

EPA 3050 Digest 

/                          3533 S STn 
L             ANCHORAGE. AK 995^3 

'           09/10  10/11        GV 
09/10  10/11 GV 
09/10  10/11 GV 
09/10  10/11 GV 
09/10  10/11 GV 
09/10  10/11 GV 
09/10  10/11 GV 
09/10  10/11 GV 
09/10  10/11 GV 
09/10  10/11 GV 
09/10  10/11 GV 
09/10  10/11 GV 
09/10  10/11 GV 
09/10  10/11 GV 
09/10  10/11 GV 
09/10  10/11 GV 
09/10  10/11 GV 
09/10  10/11 GV 
09/10  10/11 GV 
09/10   10/11 GV 
09/10  10/11 GV 
09/10  10/11 GV 

-    i          09/10  10/11 
"/ /          09/10  10/11 

GV 
GV 

09/10  10/11 GV 
09/10  10/11 GV 
09/10  10/11 GV 
09/10  10/11 GV 
09/10  10/11 GV 
09/10  10/11 GV 
09/10  10/11 GV 
09/10  10/11 GV 
09/10  10/11 GV 
09/10  10/11 GV 
09/10  10/11 GV 
09/10  10/11 GV 
09/10  10/11 GV 
09/10  10/11 GV 

800 U  mg/Kg 
5.5 U  mg/Kg 
55 U  mg/Kg 
70     mg/Kg 

mg/Kg 
mg/Kg 

2.7 U  mg/Kg 
5.5 U  mg/Kg 

EPA 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 

n/a 

2. ,ft-Vl 

08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 

Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



zft COMMERCIALTESTING & 
ENVIRONMENTAL LABORATORY  SERVICES 

{&*$  

ENGINEERING CO. 

Chemlab Ref.* 
Client Sample 
Matrix 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

TOC, Soil 

:93.4424-1 
ID :BRW-A©er-S04 

:SOIL SS©3 

REPORT Of ANALYSIS 

BARROW 

Ca^^L 
2.8 'mg/Kg 

5600 mg/Kg 
5.5 U  mg/Kg 
400 J" mg/Kg I-1 
25 mg/Kg 

2.7 U  mg/Kg 
3.0 mg/Kg 
330 mg/Kg 
5.5 U  mg/Kg 
2.7 U J mg/Kg J. | 
86 mg/Kg 

0.27 U  mg/Kg 
8.5 mg/Kg 
9.2 mg/Kg 

1380 mg/Kg 

EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 7841 
EPA 6010 
EPA 6010 

PSEP Ref Lab 

5633 B ST ss^ 
ANCHORAGE. AK S9513 

TEL: (907) 562-23-3 
FAX: (907) 561 ■5301 

08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/06 DFL 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/06 DFL 
08/30 09/01 KAW 
08/31 09/02 DLG 
08/31 09/02 DLG 

ft-U  ^v y> L- ib 4T-< 

*  See Special Instructions Above UA 
** See Sample Remarks Above NA 
U ss Undetected, Reported value is the practical quantification limit. LT 
D = Secondary dilution. GT 

Unavailable 
Not Analyz 
Less Than 
Greater Than 

Cs> Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



^sz 
Chemlab Ref.* 
Client Sample 
Matrix 

Client Name 
Ordered By 
Project Name 
Project* 
PWSID 

COMMERCIAL TESTING 
ENVIRONMENTAL  LABORATORY  SERVICES 

&  ENGINEERING CO. 

REPORT of ANALYSIS 

SOIL 
BARROW DUPLICATE 

ICF KAISER ENGINEERING 
RAY  .".ORRIS 
SEW LINE RI/FS BARROW 
41095-412-01 
UA 

=533 B STREET 
-NCHORAGE. AK S9518 

TEL: (907) 562-2343 
FAX: (907) 561-5301 

WORK Order :70209 
Report Completed    :11/02/93 
Collected :08/27/93 
Received :08/29/93 
Technical Director:STEPHEN 

Released By  : / 
Sampie Remarks:   SAMPLE  COLLECTED BY:   D.   NOE AND ROBERT :.c. / 

@ 11:35 
@  12:45 

C.  EDE 
>/ 

hrs 
hrs 

<-.   EDE 

3arameter QC 
Results Qual Units Method 

Allowable    Ext.    Anal 
Limits      Date    Date Init 

Sampie Preparation 
Total Metals Analys-s 
ICP Screen, ZZ7 
Aluminum 
Antimony 
Arsenic 
3arium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

EPA 3050 Digest 

EPA 
730 mg/L EPA 6010 
5.4 U mg/L EPA 6010 
54 t) mg/L EPA 6010 
56 mg/L EPA 6010 

2.7 U mg/L EPA 6010 
2.7 u mg/L EPA 6010 
900 mg/L EPA 6010 
4.1 mg/L EPA 6010 
5.4 u mg/L EPA 6010 
2.8 mg/L EPA 6010 

6400 mg/L EPA 6010 
13 mg/L EPA 6010 

430 mg/L EPA 6010 
28 mg/L EPA 6010 

2.8 u mg/L EPA 6010 
3.5 mg/L EPA 6010 
380 mg/L EPA 6010 
54 u mg/L EPA 6010 

2.7 mg/L EPA 6010 
72 mg/L EPA 6010 

0.27 u mg/L EPA 7841 
9.2 mg/L EPA 6010 
11 mg/L EPA 6010 

n/a 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/06 DEL 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/06 DFL 
08/30 09/01 KAW 
08/31 09/02 DLG 
08/31 09/02 DLG 

f 
*      See Special Instructions Above 

k     See Sample Remarks Above UA = Unavailable 
= Undetected.  ReDort^i' vlbm ^ 4-K ^ •     , . NA = Not Analyzed 
= Secondary diluSon the practlcal quantification limit.        LT = Less Than 

GT = Greater Than 

fe\ 
Member of the SGS Grouo (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. .LL.NO.S. OHIO. MARYLAND. WEST VIRGINiA. NEW JERSEY. SOUTH CAROLINA 



■onlnB^. 
COMMERCIALTESTING  & ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY  SERVICES 

Chemlab Ref. 3 
Client Samoie 
Matrix 

Client Name 
Ordered Bv 
Project Name 
Project;; 
PWSID 

ID 

Sarr.pie Remarks: 

93.4424-3 
3RW-AQG2-S04 
SOIL ss03 

REPORT of ANALYSIS 

BARROW SPIKE 

:ICF KAISER ENGINEERING 
:RAY  MORRIS 
:DEW LINE RI/FS  BARROW 
:41095-4I2-01 
:ÜA 

5533 3 37 
•^CHORAGS. A.< 99513 

TEL: (907) 352-23-13 
~AX: (307) :5!-5301 

WORK Order 
Report ComDleted 
Collected 
Received 
Technical Director:STEPHEN 

Released 3v 

70209 
11/02/93 
08/27/93 
:08/29/93 

L. 

' 11:35 
' 12:45 
EDE 

hrs 

/^4>^-^^^J2_ 
SAMPLE^COLLECTED BY: D. NOE AND ROBERT C.C. 3 = THIS FLAG IS USED 
WHEN THz. ANALYTE IS FOUND IN THE ASSOCIATED BLANK AS WELL AS IN THE 
SAMPLE. FOR MATRIX SPIKE AN7J SPIKE DUPLICATE RECOVERY AMD P->D S~ 
QC SUMMARY. "       — 

Parameter 

Volatile Organics 
Benzene 
□romobenzene 
3romochloromethane 
3rorr,od i chloromethane 
Bromoform 
Bromomethane 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzne 
Carbon Tetrach.loride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chiorotoluene 
Dibromochloromethane 
12Dibromo3Chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
transl,2-Dichioroethene 
1,2-Dichlorcpropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
1,1-Dichloropropene 
Ethylbenzene 

esuits Quai 'Jr.izs "ethcc 
— — —__ 

El?A S250 
0.194 mg/Kg EPA 8250 
0.020 U mg/Kc EPA 8250 
0.020 r T ~a/Kg EPA 8250 
0.020 i i -g/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8250 
0.020 u mg/Kg EPA 8250 
0.020 u mg/Kg EPA 8260 
0.191 mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8250 
0.020 Ü mg/Kg EPA 8250 
0.020 'J mg/Kg EPA 8250 
0.020 'J ma/Kg EPA 8250 
0.020 u mg/Kg EPA 8250 
0.020 u mg/Kg EPA 8250 
0.020 u mg/Kg EPA 8250 
0.020 u mg/Kg EPA 8250 
0.020 u mg/Kg EPA 8250 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8250 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8250 
0.035 mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8250 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8250 
0.020 u mg/Kg EPA 8250 

Allowable Ext 
limits 

Ext. Anal 
"ate Date In it 

08/30 09/05 KWM 
08/30 09/05 KWM 
03/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KHM 
08/30 09/05 Mk 
08/30 09/05 W 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
03/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
03/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 ytf^ 

to 
Memner of the SGS Grouo (Societe Generals ce Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. '.VEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



^1t COMMERCIAL TESTING & 
ENVIRONMENTAL  LABORATORY  SERVICES 

ENGINEERING CO. 

• emlab Ref.S 
Client Sample ID 
Matrix 

:93.4424- 
:SRW- 
:SOIL' 

REPORT of ANALYSIS 

S04 

Hexachlorobutad i ene 
Isopropylbenzene 
P-Isopropyltoluene 
Methylene Chloride 
Napthalene 
n-Propylbenzene 
Styrene 
1112-Tetrachloroethane 
1122-Tetrachloroethane 
Tetrachloroethene 
'Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichiorofluoromethane 
1, 2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl Chloride 
p+m-Xylene 
o-Xylene 

rSemivolatile Organics 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl)e 
4-Methylphenol 
n-Nitroso-di-n-Propylam 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy)Meth 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadie 

XVQ,^ 

3ARROW S PIKE 

0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8250 
0.020 u mg/Kg EPA 8250 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.190 mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 
0.020 r! mg/Kg EPA 8250 
0.164 mg/Kg EPA 8250 
0.020 Ü mg/Kg EPA 8260 
0.020 U mg/Kg EPA 8260 
0.020 U mg/Kg EPA 8260 
0.020 U mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8250 
0.020 u mg/Kg EPA 8260 
0.020 u mg/Kg EPA 8260 

EPA 8270 
1.89 mg/Kg EPA 8270 

0.200 u mg/Kg EPA 8270 
1.69 mg/Kg EPA 8270 

0.200 u mg/Kg EPA 8270 
1.66 mg/Kg EPA 8270 

0.200 u mg/Kg EPA 8270 
0.200 u mg/Kg EPA 8270 
0.200 u mg/Kg EPA 8270 
0.200 u mg/Kg EPA 8270 
0.200 u mg/Kg EPA 8270 
2.22 mg/Kg EPA 8270 

0.200 u mg/Kg EPA 8270 
0.200 u mg/Kg EPA 8270 
0.200 u mg/Kg EPA 8270 
0.200 u mg/Kg EPA 8270 
0.200 u mg/Kg EPA 8270 
0.200 u mg/Kg EPA 8270 
0.200 u mg/Kg EPA 8270 
0.200 u mg/Kg EPA 8270 
1.80 mg/Kg EPA 8270 

0.200 u mg/Kg EPA 8270 
0.200 u mg/Kg EPA 8270 
0.200 u mg/Kg EPA 8270 
2.08 mg/Kg EPA 8270 

0.200 u mg/Kg EPA 8270 
0.200 u mg/Kg EPA 8270 

5533 3 5T a==T 
ANCKf. SnAGc. AK 99513 

7 Ei_ (507) 562-2343 
FAX: (9071 561 •5301 

08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 

09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 

f§> 
Member of the SGS Grouo (Societe Generals de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



^SI COMMERCIALTESTING & ENGINEERING 
ENVIRONMENTAL  LABORATORY  SERVICES 

CO. 

Chemlab Ref. 
Client Sampl 
Matrix 

:93.4424-3 
D :BRW-A©€?-S04 
:SOIL^> 

2,4,D-lricniorophenol 
2,4,5-Trichiorophenol 
2-Chloronaphthaler.e 
2-Nitrcaniiir.e 
Dimethylphtr.alate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroanilir.e 
Acenaphthene 

_2,4-Dinitrophenol 
"4-Nitrophenoi 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthaiate 
4-Chloropher,yl-Phenyiet 
Fluorene 
4-Nitroaniiir.e 
4,6-Dinitro-2-Methyiphe 
n-Nitrosodiphenylamine 
4-Bromophenyi-?henyieth 
Hexachlcrobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalat e 
3,3-Dichlorobenzidine 
Benzo(a)Anthracene 
Chrysene 
bis(2-Ethylhexyl)Phthai 
di-n-Octylphrhalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(1,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 

Sample Preparation 
Total Metals Analysis 
ICP Screen, ICF 
Aluminum 
Ant imony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 

REPORT of ANALYSIS 

1 3ARROW SPIKE 

0.200 U mg/Kg EPA 8270 
0.200 U mg/Kg EPA 8270 
0.200 U mg/Kg EPA 8270 
0.200 U mg/Kg EPA 8270 
0.200 U mg/Kg EPA 8270 
0.200 U mg/Kg EPA 8270 
0.200 U mg/Kg EPA 8270 
0.200 U mg/Kg EPA 8270 
1.96 mg/Kg EPA 8270 

0.200 u mg/Kg EPA 8270 
2.40 mg/Kg EPA 8270 

0.200 u mg/Kg EPA 8270 
2.05 mg/Kg EPA 8270 

0.200 u mg/Kg EPA 8270 
0.200 u mg/Kg EPA 8270 
0.200 u mg/Kg EPA 8270 
0.200 u' mg/Kg EPA 8270 
0.200 u mg/Kg EPA 8270 
0.200 u mg/Kg EPA 8270 
0.200 u mg/Kg EPA 8270 
0.200 u mg/Kg EPA 8270 
2.41 mg/Kg EPA 8270 

0.200 u mg/Kg EPA 8270 
0.200 u mg/Kg EPA 8270 
4.94 B mg/Kg EPA 8270 

0.200 u mg/Kg EPA 8270 
2.18 mg/Kg EPA 8270 

0.200 u mg/Kg EPA 8270 
0.200 u mg/Kg EPA 8270 
0.200 u mg/Kg EPA 8270 
0.200 u mg/Kg EPA 8270 
0.200 u mg/Kg EPA 8270 
0.200 u mg/Kg EPA 8270 
0.200 u mg/Kg EPA 8270 
0.200 u mg/Kg EPA 8270 
0.200 u mg/Kg EPA 8270 
0.200 u mg/Kg EPA 8270 
0.200 u mg/Kg EPA 8270 
0.200 u mg/Kg EPA 8270 

  
EPA 3050 Dige 

EPA 
1200 mg/Kg EPA 6010 

88 mg/Kg EPA 6010 
133 mg/Kg EPA 6010 
190 mg/Kg EPA 6010 
41 mg/Kg EPA 6010 
54 mg/Kg EPA 6010 

6200 mg/Kg EPA 6010 
110 mg/Kg EPA 6010 

n/a 

:633 3 3"==T 
ANCHORAGE. AK 99513 

TEL: (907) 55; 2-23-13 
FAX: 1907) 55 1-5301 

09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 ^jV 
09/10 10/11 mk 
09/10 10/11 *m 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 
09/10 10/11 GV 

08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 

fe> 
Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SSSVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



COMMERCIAL TESTING  & 
ENVIRONMENTAL LABORATORY  SERVICES 

ENGINEERING CO. 

REPORT of ANALYSTS 
Chemlab Ref.* 4424-3 
Client Sample ID :3R«- -A©€2--S04 3ARR0W SPIKE 
Matrix :soi; 

Cobalt 100 mg/Kg EPA 6010 
Copper 100 mg/Kg EPA 6010 
Iron 6000 mg/Kg EPA 6010 
Lead 100 mg/Kg EPA 6010 
Magnesium 5600 mg/Kg EPA 6010 
Manganese 140 mg/Kg EPA 6010 
Molybdenum 100 mg/Kg EPA 6010 
Nickel 110 mg/Kg EPA 6010 
Potassium 1400 mg/Kg EPA 6010 
Selen iun 100 mg/Kg , . EPA 6010 
Silver 98 mg/Kg EPA 6010 
Sodium 1100 mg/Kg EPA 6010 
Thallium 2.3 mg/Kg EPA 7841 
Vanadium 110 mg/Kg EPA 6010 
Zinc 110 mg/Kg EPA 6010 

:533 3 3" nEET 
•i'.CHORAGE. AK 99513 

T: 11: (907) £5 3-23-J3 
FAX: (SOr) 55 •5301 

08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/06 DFL 
08/31 09/02 DLG 
08/31 09/02 DLG 
03/31 09/06 DEL 
08/30 09/01 KAW 
08/31 09/02 DLG 
03/31 09/02 DLG 

See Special Instructions Above 
*    See Sample Remarks Above 
= Undetected. Reported value is the practical quantification limit. 

D = Secondary dilution. 

@ Member of the SGS Grouo (Societe Generale de Surveillance) 

UA = Unavailable 
MA = Not Analyzed 
LT = Less Than 
GT = Greater Than 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



COMMERCIALTESTING  &  ENGINEERING CO 
ENVIRONMENTAL  LABORATORY  SERVICES 

Chemlab Ref.* 
Client Sample 
Matrix 

Client Name 
Ordered By 
Project Name 
Project* 
PWSID 

REPORT of ANALYSIS 
:93.4424-10 

D :BRW-A6§2-S04 BARROW SPIKE DUPLICATE 

;S0IL ^^ 
:ICF KAISER ENGINEERING WORK Order       :70209 
:RAY MORRIS Report Completed  : 11/02/93 
:DEW LINE RI/FS BARROW Collected       : 08/27/93 
:41096-412-01 Received        : 08/29/93 
'•UA Technical Director:STEPHEN C 

Released By : /^  l/ 

:=33 3 3T=EET 
AMCHORAGE. A.< 99513 

TEL: (S07) 3c2-23-J3 
"AX: (907) 531-5301 

@  11:35 
@  12:45 

EDE 

Sample Remarks: SAMPLE COLLECTED BY: D. NOE AND ROBERT C.C.  8270 SPIKING COMPOUNDS 
AND SURROGATE WERE LOST IN EXTRACTION PROCESS. 

hrs 
hrs 

Parameter 
QC 

Results Qual Units 
Allowable Ext. Anal 

Method      Limits  Date Date  Init 

Volatile Organics 
Benzene 
BromoDenze.ne 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzne 
Carbon Tetracnloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
Dibromochloromethane 
12Dibromo3Chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
D i chlorod i fluo romet han e 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
transi,2-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
1,1-Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene 
Isopropylbenzene 

0.186 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.189 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 

.020 

.020 

.020 

.020 

.020 

.020 
0.020 
0.031 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 

0, 
0 
0, 
0, 
0, 
0, 

U 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 

08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 !■ 08/30 09/05 w 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 

to Member of the SGS Grouo (Societe Generale de Surveillance) 
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COMMERCIALTESTING & ENGINEERING CO 
ENVIRONMENTAL  LABORATORY  SERVICES 

lendab Ref.*   =93.4424-10 
Client Sample ID :BRW-A££3-S04 
Matrix :S0IL^gj 

REPORT Of ANALYSIS 

BARROW SPIKE DUPLICATE 

p-Isopropyltoluene 
Hethylene Chloride 
Napthalene 
n-Propyibenzene 
Styrene 
1112-Tetrachloroethane 
1122-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 

"1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl Chloride 
P+m-Xylene 
o-Xylene 

Semivolatile Organics 
kPhenol 
'bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl)e 
4-Methylphenol 
n-Nitroso-di-n-Propylam 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy)Meth 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadie 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 

U-^5 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.183 
0.020 
0.020 
0.020 
0.020 
0.167 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 

** 
** 
** 
** 
** 
** 
** 
** 
** 
*•* 
*-« 
** 
*■* 

** 
** 
*» 
** 
** 
** 
** 
*«• 
** 
** 
** 
** 
** 
** 
** 

u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 

EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 

5533 B S" nz: i 

ANCHORAGE. AK 99513 
T EL: (907) 55 2-23-3 
r \X: (907) 56 1-5301 

08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWH 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 
08/30 09/05 KWM 

fe> 
Member of the SGS Group (Societe Generale de Surveillance) 
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COMMERCIALTESTING  &  ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY   SERVICES 

Chemiab Ref.1t   :93.4424-10 
Client Sample ID :BRW-*CC£~S04 
Matrix        rSOIL^5^ 

2-Chloronaphthalene  (2-6-<?5 

2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

" 2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-Phenylet 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-Methyiphe 
n-Nitrosodiphenylamine 
4-Bromophenyl-Phenyleth 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo(a)Anthracene 
Chrysene 
bis(2-Ethylhexyl)Phthal 
di-n-Octylphthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(1,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 

REPORT of ANALYSIS 

BARROW SPIKE DUPLICATE 

** mg/Kg EPA 8270 
** mg/Kg EPA 8270 
** mg/Kg EPA 8270 
** rag/Kg EPA 8270 
**r mg/Kg EPA 8270 
** mg/Kg EPA 8270 
** mg/Kg EPA 8270 
** mg/Kg EPA 8270 
** mg/Kg EPA 8270 
** mg/Kg . EPA 8270 
** mg/Kg EPA 8270 
** mg/Kg EPA 8270 
** mg/Kg EPA 8270 
** mg/Kg EPA 8270 
*-* mg/Kg EPA 8270 
*•* mg/Kg EPA 8270 
** mg/Kg EPA 8270 
** mg/Kg EPA 8270 
** mg/Kg EPA 8270 
*■» mg/Kg EPA 8270 
** mg/Kg EPA 8270 
** mg/Kg EPA 8270 
** mg/Kg EPA 8270 
** mg/Kg EPA 8270 
** mg/Kg EPA 8270 
** mg/Kg EPA 8270 
** mg/Kg EPA 8270 
** mg/Kg EPA 8270 
** mg/Kg EPA 8270 
** mg/Kg EPA 8270 
** mg/Kg EPA 8270 
** mg/Kg EPA 8270 
*•* mg/Kg EPA 8270 
** mg/Kg EPA 8270 
** mg/Kg EPA 8270 
** mg/Kg EPA 8270 
**• mg/Kg EPA 8270 

* 
NCHOn 

FAX 

5533 B STR£= 
JAGc. AK 995IS 
: (307) 562-23-13 

(907) 561-5301 

** See Special Instructions Above 
See Sample Remarks Above 

U = Undetected, Reported value is the practical quantification limit. 
D = Secondary dilution. 

UA = Unavailable 
NA = Not Analyzed 
LT = Less Than 
GT = Greater Than 

at Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



COMMERCIAL TESTING & ENGINEERING CO. 
ENVIRONMENTAL LABORATORY  SERVICES 
 tftifW  

Client Name 
Ordered By 
Project Name 
Projectf 
PWSID 

lemlab Ref.# 
Client Sample ID 
Matrix 

93.4627-15 
BRW-Aöe2-2S08 

REPORT of ANALYSIS 

BARROW 
5633 B STREET 

ANCHORAGE. AK 99518 
TEL: (907) 562-2343 
FAX: (907] 561-5301 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS BARROW 
41096-412-01 
UA 

WORK Order      :70637 
Report Completed :10/05/93 
Collected       :09/06/93 @ 16:00 
Received        :09/07/93 g 11:00 
Technical Director:STEPHEN,C. EDE 

Released By : /"" 

hrs. 
hrs. 

Sample Remarks: SAMPLE COLLECTED BY: S.M. AND J.P. 88.7 MG/KG OF PATTERN IS NOT 
CONSISTENT WITH MIDDLE DISTILLATE FUEL. 

Parameter 
QC 

Results Qual Units 
Allowable Ext. Anal 

Method     Limits  Date Date  Init 

Percent Solids 
Hydrocarbons EPH 
Hydrocarbons VPH 

79.4 % SM17 2540G 09/08 EAL 
109 D mg/Kg 3510/3550/8100M 09/14 09/18 JBH 

0.799 mg/Kg EPA 5030/8015M 09/08 09/10 WLS 

2^See Special Instructions Above 
flBSee Sample Remarks Above 
c^Undetected, Reported value is the practical quantification limit. 
D = Secondary dilution. 

UA = Unavailable 
NA = Not Analyzed 
LT = Less Than 
GT = Greater Than 

Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



JSm^           COMMERCIAL TESTING fie ENGINEERING CO. 
M   IB^      ENVIRONMENTAL LABORATORY SERVICES ^^ 
-^MBBMfc.             ^/»V-1i A 

- -. :t ?.*- REPORT Of ANALYSIS —w 
Chemlab Ref.*   :93.4627-16 5633 B STREET 

Client Sample ID :BRW-AO€2-2S09 BARROW 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
Matrix         iSOIL^2^5 

FAX: (907) 561-5301 

Client Name   :ICF KAISER ENGINEERING WORK Order :70637 
Ordered By :RAY MORRIS Report Completed :10/05/93 
Project Name DEW LINE RI/FS BARROW Collected :09/06/93 ( a 16:10 hrs. 
Project* 41096-412-01 Received :09/07/93 f a 11:00 hrs. 
PWSID UA Technical Director •:STEF «EN C. EDE 

RelpacpH Rv s y~ n/ /  / ? 
(., 'A>*«ui>4'££*d/ 

/ 

Sample Remarks: SAMPLE COLLECTED BY: S.M. AND J.P .  PATTERN IS NOT CONSISTENT WITH 
MIDDLE DISTILLATE FUEL. 

QC Allowable Ext. Anal 
Parameter Results Qual Units Method Limits Date Date Init 

Percent Solids 85.4 % SM17 2540G 09/08 EAL 
Hydrocarbons EPH 8.49 mg/Kg 3510/3550/8100M 09/14 09/17 JBH 
Hydrocarbons VPH 3.19 mg/Kg EPA 5030/8015M 09/08 09/10 WLS 

Volatile Organics EPA 8260 
Benzene 0.025 u mg/Kg EPA 8260 09/08 10/02 MCM 
Bromobenzene 0.025 u mg/Kg EPA 8260 09/08 10/02 MCM 
Bromochloromethane 0.025 u mg/Kg EPA 8260 09/08 10/02 MOL 
Bromod1chlorooethane 0.025 u rag/Kg EPA 8260 09/08 10/02 n<m 
Bromoform 0.025 u mg/Kg EPA 8260 09/08 10/02 MCMP 
Bromomethane 0.025 u rag/Kg EPA 8260 09/08 10/02 MCM 
n-Butylbenzene 0.025 u mg/Kg EPA 8260 09/08 10/02 MCM 
sec-Butylbenzene 0.025 u mg/Kg EPA 8260 09/08 10/02 MCM 
tert-Butylbenzne 0.025 u mg/Kg EPA 8260 09/08 10/02 MCM 
Carbon Tetrachloride 0.025 u mg/Kg EPA 8260 09/08 10/02 MCM 
Chlorobenzene 0.025 u mg/Kg EPA 8260 09/08 10/02 MCM 
Chloroethane 0.025 u mg/Kg EPA 8260 09/08 10/02 MCM 
Chloroform 0.025 u mg/Kg EPA 8260 09/08 10/02 MCM 
Chloromethane 0.025 u mg/Kg EPA 8260 09/08 10/02 MCM 
2-Chlorotoluene 0.025 u mg/Kg EPA 8260 09/08 10/02 MCM 
4-Chlorotoluene 0.025 u mg/Kg EPA 8260 09/08 10/02 MCM 
D Ibromochloromethane 0.025 u mg/Kg EPA 8260 09/08 10/02 MCM 
12Dibrorao3Chloropropane 0.025 u mg/Kg EPA 8260 09/08 10/02 MCM 
1,2-Dibromoethane 0.025 u mg/Kg EPA 8260 09/08 10/02 MCM 
D ibromomethane 0.025 u mg/Kg EPA 8260 09/08 10/02 MCM 
1,2-Dichlorobenzene 0.025 u mg/Kg EPA 8260 09/08 10/02 MCM 
1,3-Dichlorobenzene 0.025 u mg/Kg EPA 8260 09/08 10/02 MCM 
1,4-Dichlorobenzene 0.025 u mg/Kg EPA 8260 09/08 10/02 MCM 
Dlchlorodifluoromethane 0.025 u mg/Kg EPA 8260 09/08 10/02 MCM 
1,1-Dlchloroethane 0.025 u »g/Kg EPA 8260 09/08 10/02 MCM 
1,2-Dichloroethane 0.025 u mg/Kg EPA 8260 09/08 10/02 MCM 
1,1-Dichloroethene 0.025 u mg/Kg EPA 8260 09/08 10/02 MCM 
cis-1,2-Dichloroethene 0.025 u mg/Kg EPA 8260 09/08 10/02 MCM 
transl,2-Dichloroethene 0.025 u mg/Kg EPA 8260 09/08 10/02 MCM 
1,2-Dlchloropropane 0.025 u mg/Kg EPA 8260 09/08 10/02 MCM 
1,3-Dichloropropane 0.025 u mg/Kg EPA 8260 09/08 10/02 MCM 
2,2-Dichloropr opane 0.025 u mg/Kg EPA 8260 09/08 10/02 nag* 

Member of the SGS Group (Societe Generale de Surveillance) 
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COMMERCIALTESTING & ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY  SERVICES 
 4H)c icmi  

Temlab Ref.t 
Client Sample ID 
Matrix 

:93.4627-16 
:BRW-AO€2=-2S09 
:SOILs^*3 

REPORT of ANALYSIS 

BARROW 

• 

1,1-Dichloropropene 0.025 U 
Ethylbenzene 0.025 U 
Hexachlorobutadiene 0.025 U 
Isopropylbenzene 0.025 U 
P-Isopropyltoluene 0.025 U 
Methylene Chloride 0.025 U 
Napthalene 0.025 U 
n-Propylbenzene 0.025 U 
Styrene 0.025 U 
1112-Tetrachloroethane 0.025 U 
1122-Tetrachloroethane 0.025 U 
Tetrachloroethene 0.025 U 
Toluene 0.025 U 
1,2,3-Tr i chlorobenzene 0.025 U 
1,2,4-Trichlorobenzene 0.025 U 
1,1,1-Trichloroethane 0.025 U 
1,1,2-Trichloroethane 0.025 U 
Trlchloroethene 0.025 U 
Trichlorofluoromethane 0.025 U 
1,2,3-Trichloropropane 0.025 U 
1,2,4-Trimethylbenzene 0.025 U 
1,3,5-Trimethylbenzene 0.025 U 
Vinyl Chloride 0.025 U 

m-Xylene 0.025 U 
Xylene 0.025 U 

rag/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
rag/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 
mg/Kg EPA 8260 

RING CO. 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (9071 562-2343 
FAX: (907) 561-5301 

09/08 10/02 MCM 
09/08 10/02 MCM 
09/08 10/02 MCM 
09/08 10/02 MCM 
09/08 10/02 MCM 
09/08 10/02 MCM 
09/08 10/02 MCM 
09/08 10/02 MCM 
09/08 10/02 MCM 
09/08 10/02 MCM 
09/08 10/02 MCM 
09/08 10/02 MCM 
09/08 10/02 MCM 
09/08 10/02 MCM 
09/08 10/02 MCM 
09/08 10/02 MCM 
09/08 10/02 MCM 
09/08 10/02 MCM 
09/08 10/02 MCM 
09/08 10/02 MCM 
09/08 10/02 MCM 
09/08 10/02 MCM 
09/08 10/02 MCM 
09/08 10/02 MCM 
09/08 10/02 MCM 

D = 

See Special Instructions Above 
See Sample Remarks Above 
Undetected, Reported value is the practical quantification limit. 
Secondary dilution. 

UA = Unavailable 
NA = Not Analyzed 
LT = Less Than 
GT = Greater Than 

Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



zt COMMERCIALTESTING & ENGINEERING CO. 
ENVIRONMENTAL LABORATORY  SERVICES 

Chemlab Ref.* 
Client Sample 
Matrix 

Client Name 
Ordered By 
Project Name 
Project* 
PWSID 

ID BARROW SPIKE 

REPORT of ANALYSIS 
93.4627 
BRW- 
SOIL 

ICF KAISER ENGINEERING WORK Order 
RAY MORRIS Report Completed 
DEW LINE RI/FS BARROW Collected 
41096-412-01 Received 
UA Technical Director:STEP! 

Released By 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
FAX: (907) 561-5301 

• 

70637 
10/05/93 
09/06/93 
09/07/93 

6 16:10 
8 11:00 

hrs. 
hrs. 

'HEN £.  EDE 

Sample Remarks: SAMPLE COLLECTED BY: 
AND % RSD. 

S.M. AND J.P.SEE QC PACKAGE FOR SPIKÜ RECOVERY 

Parameter 
QC 

Results Qual Units Method 
Allowable Ext. Anal 

Limits  Date Date  Init 

Volatile Organics EPA 8260 
Benzene 0.424 mg/Kg EPA 8260 
Bromobenzene 0.025 U mg/Kg EPA 8260 
Bromochloromethane 0.025 u mg/Kg EPA 8260 
Bromod i chloromethane 0.025 u mg/Kg EPA 8260 
Bromoform 0.025 u mg/Kg EPA 8260 
Bromomethane 0.025 u mg/Kg EPA 8260 
n-Butylbenzene 0.025 u mg/Kg EPA 8260 
sec-Butylbenzene 0.025 u mg/Kg EPA 8260 
tert-Butylbenzne 0.025 u mg/Kg EPA 8260 
Carbon Tetrachloride 0.025 u mg/Kg EPA 8260 
Chlorobenzene 0.426 mg/Kg EPA 8260 
Chloroethane 0.025 u mg/Kg EPA 8260 
Chloroform 0.025 u mg/Kg EPA 8260 
Chloromethane 0.025 u mg/Kg EPA 8260 
2-Chlorotoluene 0.025 u mg/Kg EPA 8260 
4-Chlorotoluene 0.025 u mg/Kg EPA 8260 
D ibromochloromethane 0.025 u mg/Kg EPA 8260 
12D ibromo3 Chloropropane 0.025 u mg/Kg EPA 8260 
1,2-Dibromoethane 0.025 u mg/Kg EPA 8260 
Dibromomethane 0.025 u mg/Kg EPA 8260 
1,2-Dichlorobenzene 0.025 u mg/Kg EPA 8260 
1,3-Dichlorobenzene 0.025 u mg/Kg EPA 8260 
1,4-Dichlorobenzene 0.025 u mg/Kg EPA 8260 
D ichlorod ifluoromethane 0.025 u mg/Kg EPA 8260 
1,1-Dichloroethane 0.025 u mg/Kg EPA 8260 
1,2-Dichloroethane 0.025 u mg/Kg EPA 8260 
1,1-Dichloroethene 0.266 mg/Kg EPA 8260 
cis-1,2-Dichloroethene 0.020 u mg/Kg EPA 8260 
trans1,2-Dichloroethene 0.020 u mg/Kg EPA 8260 
1,2-Dichloropropane 0.020 u mg/Kg EPA 8260 
1,3-Dichloropropane 0.020 u mg/Kg EPA 8260 
2,2-Dichloropropane 0.025 u mg/Kg EPA 8260 
1,1-Dichloropropene 0.025 u mg/Kg EPA 8260 
Ethylbenzene 0.025 u mg/Kg EPA 8260 
Hexachlorobutad i ene 0.025 u mg/Kg EPA 8260 
Isopropylbenzene 0.025 u mg/Kg EPA 8260 

09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 fll 09/08 09/22 ■ 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 

Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



COMMERCIAL TESTING 
ENVIRONMENTAL LABORATORY  SERVICES 

& ENGINEERING CO. 

temlab Ref.* 
Client Sample 
Matrix 

ID 
93.4627-17 
BRW-A0C2 2S09 
SOIL'S^

5
; 

REPORT Of ANALYSIS 

BARROW SPIKE 

p-Isopropyltoluene 
Methylene Chloride 
Napthalene 
n-Propylbenzene 
Styrene 
1112-Tetrachloroethane 
1122-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Triraethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl Chloride 
p+m-Xylene 
o-Xylene 

(Z.fc.«JS 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 

444 
025 
025 
025 
025 
420 
025 

0.025 
0.025 
0.025 
0.025 
0.025 
0.025 

U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
u 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (9071 562-2343 
FAX- (907) 561-5301 

09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 

J—^ See Special Instructions Above 
Mm See Sample Remarks Above 
^^ Undetected,  Reported value is the practical quantification limit. 

D = Secondary dilution. 

UA = Unavailable 
NA = Not Analyzed 
LT = Less Than 
GT = Greater Than 

Member of the SGS Grouo (Sociele Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH, ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



zlt COMMERCIAL TESTING & ENGINEERING CO. 
ENVIRONMENTAL LABORATORY  SERVICES 

Chemlab Ref.* 
Client Sample 
Matrix 

Client Name 
Ordered By 
Project Name 
Project* 
PWSID 

REPORT of ANALYSIS 
:93.4627-18 

ID :BRW-AO€3-2S09 BARROW SPIKE DUPLICATE 
:SOIL^| 

ICF KAISER ENGINEERING WORK Order 
RAY MORRIS Report Completed 
DEW LINE RI/FS BARROW Collected 
41096-412-01 Received 
UA Technical Director 

Released By 

5633 8 STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
FAX: 1907) 561-5301 

:70637 
:10/05/93 
:09/06/93 
:09/07/93 
STEPHEN C 

§ 16:10 
6 11:00 
EDE 

hrs. 
hrs. 

Sample Remarks: SAMPLE COLLECTED BY: S.M. AND J.P. 

Parameter 
QC 

Results Qual Units 
Allowable Ext. Anal 

Method      Limits  Date Date Init 

Volatile Organics EPA 8260 
Benzene 0.457 mg/Kg EPA 8260 
Bromobenzene 0.025 U mg/Kg EPA 8260 
Bromochloromethane 0.025 u mg/Kg EPA 8260 
Bromodichloromethane 0.025 u mg/Kg EPA 8260 
Bromoform 0.025 u mg/Kg EPA 8260 
Bromomethane 0.025 u mg/Kg EPA 8260 
n-Butylbenzene 0.025 u mg/Kg EPA 8260 
sec-Butylbenzene 0.025 u mg/Kg EPA 8260 
tert-Butylbenzne 0.025 u mg/Kg EPA 8260 
Carbon Tetrachloride 0.025 u mg/Kg EPA 8260 
Chlorobenzene 0.472 mg/Kg EPA 8260 
Chloroethane 0.025 u mg/Kg EPA 8260 
Chloroform 0.025 u mg/Kg EPA 8260 
Chloromethane 0.025 u mg/Kg EPA 8260 
2-Chlorotoluene 0.025 u mg/Kg EPA 8260 
4-Chlorotoluene 0.025 u mg/Kg EPA 8260 
Dibromochloromethane 0.025 u mg/Kg EPA 8260 
12D ibromo3 Chloropropane 0.025 u mg/Kg EPA 8260 
1,2-Dibromoethane 0.025 u mg/Kg EPA 8260 
Dibromomethane 0.025 u mg/Kg EPA 8260 
1,2-Dichlorobenzene 0.025 u mg/Kg EPA 8260 
1,3-Dichlorobenzene 0.025 u mg/Kg EPA 8260 
1,4-Dichlorobenzene 0.025 u mg/Kg EPA 8260 
Dichlorodifluoromethane 0.025 u mg/Kg EPA 8260 
1,1-Dichloroethane 0.025 u mg/Kg EPA 8260 
1,2-Dichloroethane 0.025 u mg/Kg EPA 8260 
1,1-Dichloroethene 0.297 mg/Kg EPA 8260 
cis-1,2-Dichloroethene 0.025 u mg/Kg EPA 8260 
translf 2-Dichloroethene 0.025 u mg/Kg EPA 8260 
1,2-Dichloropropane 0.025 u mg/Kg EPA 8260 
1,3-Dichloropropane 0.025 u mg/Kg EPA 8260 
2,2-Dichloropropane 0.025 u mg/Kg EPA 8260 
1,1-Dichloropropene 0.025 u mg/Kg EPA 8260 
Ethylbenzene 0.025 u mg/Kg EPA 8260 
Hexachlorobutadi ene 0.025 u mg/Kg EPA 8260 
Isopropylbenzene 0.025 u mg/Kg EPA 8260 
p-Isopropyltoluene 0.025 u mg/Kg EPA 8260 

09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 
09/08 09/22 m 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 

Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



COMMERCIAL TESTING & ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY  SERVICES 

Chemlab Ref.t   :93.4627-18 
Client Sample ID :BRW-Ae€2-_2S09 
Matrix :SOIL 

REPORT of ANALYSIS 

BARROW SPIKE DUPLICATE 

/2-6-S5 
Methylene Chloride 0.025 U mg/Kg EPA 8260 
Napthalene 0.025 u mg/Kg EPA 8260 
n-Propylbenzene 0.025 u mg/Kg EPA 8260 
Styrene 0.025 u mg/Kg EPA 8260 
1112-Tetrachloroethane 0.025 u mg/Kg EPA 8260 
1122-Tetrachloroethane 0.025 u mg/Kg EPA 8260 
Tetrachloroethene 0.025 u mg/Kg EPA 8260 
Toluene 0.485 mg/Kg EPA 8260 
1,2,3-Trichlorobenzene 0.025 u mg/Kg EPA 8260 
t-, 2,4-Trichlorobenzene 0.025 u mg/Kg - EPA 8260 
1,1,1-Trichloroethane 0.025 u mg/Kg EPA 8260 
1,1,2-Trichloroethane 0.025 u mg/Kg EPA 8260 
Trichloroethene 0.449 mg/Kg EPA 8260 
Tr i chlorofluoromethane 0.025 u mg/Kg EPA 8260 
1,2,3-Trichloropropane 0.025 u mg/Kg EPA 8260 
1,2,4-Trimethylbenzene 0.025 u mg/Kg EPA 8260 
1,3,5-Triraethylbenzene 0.025 u mg/Kg EPA 8260 
Vinyl Chloride 0.025 u mg/Kg EPA 8260 
p+m-Xylene 0.025 u mg/Kg EPA 8260 
o-Xylene 0.025 u mg/Kg EPA 8260 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: 19071 562-2343 
FAX: (907) 561-5301 

09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 

J^ See Special Instructions Above 
flB See Sample Remarks Above 
^^ Undetected, Reported value is the practical quantification limit. 
D = Secondary dilution. 

UA = Unavailable 
NA = Not Analyzed 
LT = Less Than 
GT = Greater Than 

Member of the SGS Group (Sociele Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 
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COMMERCIALTESTING & ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY SERVICES 

 M^v 
Chemlab Ref.# 
Client Sample ID 
Matrix 

93.4627-19 
BRW-A662-2S10 
SOIL^S^ 

REPORT of ANALYSIS 

BARROW 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
FAX: (907) 561-5301 

Client Name 
Ordered By 
Project Name 
Project« 
PWSID 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS BARROW 
41096-412-01 
UA 

Sample Remarks: SAMPLE COLLECTED BY: S.M. 
MIDDLE DISTILLATE FUEL. 

WORK Order 
Report Completed 
Collected 
Received 

: 70637 
: 10/05/93 
:09/06/93 
:09/07/93 

Technical Director:STEPHEN 
Released By : 

@ 16:20 
@ 11:00 

. EDE 

hrs. 
hrs. 

AND J.P.  PATTERN IS NOT CONSISTENT WITH 

Parameter 
QC 

Results Qual Units 
Allowable Ext. Anal 

Method     Limits  Date Date Init 

Percent Solids 90.2 % SM17 2540G 09/08 EAL 
Hydrocarbons EPH 7.21 mg/Kg 3510/3550/8100M 09/14 09/18 JBH 
Hydrocarbons VPH 0.400 u mg/Kg EPA 5030/8015M 09/08 09/10 WLS 

Volatile Organics EPA 8260 
Benzene 0.020 u mg/Kg EPA 8260 09/08 09/22 MCM 
Broraobenzene 0.020 u mg/Kg EPA 8260 09/08 09/22 MCM 
Bromochlororaethane 0.020 u mg/Kg EPA 8260 09/08 09/22 MOL 
Bromodichloromethane 0.020 u mg/Kg EPA 8260 09/08 09/22 «1 Bromoform 0.020 u mg/Kg EPA 8260 09/08 09/22 MOT 
Bromomethane 0.020 u mg/Kg EPA 8260 09/08 09/22 MCM 
n-Butylbenzene 0.020 u mg/Kg EPA 8260 09/08 09/22 MCM 
sec-Butylbenzene 0.020 u mg/Kg EPA 8260 09/08 09/22 MCM 
tert-Butylbenzne 0.020 u mg/Kg EPA 8260 09/08 09/22 MCM 
Carbon Tetrachloride 0.020 u mg/Kg EPA 8260 09/08 09/22 MCM 
Chlorobenzene 0.020 u mg/Kg EPA 8260 09/08 09/22 MCM 
Chloroethane 0.020 u mg/Kg EPA 8260 09/08 09/22 MCM 
Chloroform 0.020 u mg/Kg EPA 8260 09/08 09/22 MCM 
Chloromethane 0.020 u mg/Kg EPA 8260 09/08 09/22 MCM 
2-Chlorotoluene 0.020 u mg/Kg EPA 8260 09/08 09/22 MCM 
4-Chlorotoluene 0.020 u mg/Kg EPA 8260 09/08 09/22 MCM 
D ibromochloromethane 0.020 u mg/Kg EPA 8260 09/08 09/22 MCM 
12Dibromo3Chloropropane 0.020 u mg/Kg EPA 8260 09/08 09/22 MCM 
1,2-Dibromoethane 0.020 u mg/Kg EPA 8260 09/08 09/22 MCM 
Dibromoraethane 0.020 u mg/Kg EPA 8260 09/08 09/22 MCM 
1,2-Dichlorobenzene 0.020 u mg/Kg EPA 8260 09/08 09/22 MCM 
1,3-Dichlorobenzene 0.020 u mg/Kg EPA 8260 09/08 09/22 MCM 
1,4-Dichlorobenzene 0.020 u mg/Kg EPA 8260 09/08 09/22 MCM 
Dichlorodifluoromethane 0.020 u mg/Kg EPA 8260 09/08 09/22 MCM 
1,1-Dichloroethane 0.020 u mg/Kg EPA 8260 09/08 09/22 MCM 
1,2-Dlchloroethane 0.020 u mg/Kg EPA 8260 09/08 09/22 MCM 
1,1-Dichloroethene 0.020 u mg/Kg EPA 8260 09/08 09/22 MCM 
cis-1f 2-Dichloroethene 0.020 u mg/Kg EPA 8260 09/08 09/22 MCM 
trans1,2-Dichloroethene 0.020 u mg/Kg EPA 8260 09/08 09/22 MCM 
1,2-Dichloropropane 0.020 u mg/Kg EPA 8260 09/08 09/22 MCM 
1,3-Dichloropropane 0.020 u mg/Kg EPA 8260 09/08 09/22 MCM 
2,2-Dichloropropane 0.020 u mg/Kg EPA 8260 09/08 09/22 *m 

Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO, MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



COMMERCIAL TESTING & ENGINEERING CO. 
ENVIRONMENTAL LABORATORY  SERVICES 

 #u »*1— 
'emlab Ref.#   :93.4627-19 

Client Sample ID :BRW-AQ€2--2S10 BARROW 
Matrix rSOIL^15^3 

1,1-Dichloropropene 0.020 U 
Ethylbenzene 0.020 U 
Hexachlorobutadiene 0.020 U 
Isopropylbenzene 0.020 U 
p-Isopropyltoluene 0.020 U 
Methylene Chloride 0.020 U 
Napthalene 0.020 U 
n-Propylbenzene 0.020 U 
Styrene 0.020 U 
1112-Tetrachloroethane 0.020 U 
1122-Tetrachloroethane 0.020 U 
Tetrachloroethene 0.020 U 
Toluene 0.020 U 
1,2,3-Trichlorobenzene 0.020 U 
1,2,4-Trichlorobenzene 0.020 U 
1,1,1-Trichloroethane 0.020 U 
1,1,2-Trichloroethane 0.020 U 
Trichloroethene 0.020 U 
Trichlorofluoromethane 0.020 U 
1,2,3-Trichloropropane 0.020 U 
1,2,4-Trimethylbenzene 0.020 U 
1,3,5-Trimethylbenzene 0.020 U 
.Vinyl Chloride 0.020 U 
+m-Xylene 0.020 U 
»-Xylene 0.020 U 

REPORT Of ANALYSIS 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

EPA 8260 
EPA 6260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 
EPA 
EPA 
EPA 
EPA 

8260 
8260 
8260 
8260 
8260 

EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
FAX (907) 561-5301 

09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 

See Special Instructions Above UA 
See Sample Remarks Above NA 

Undetected, Reported value is the practical quantification limit. LT 
D = Secondary dilution. GT 

Unavailable 
Not Analyzed 
Less Than 
Greater Than 

Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



zlt COMMERCIAL TESTING & ENGINEERING CO. 
ENVIRONMENTAL LABORATORY  SERVICES 
 4m&4 —  

Cheralab Ref.t 
Client Sample ID 
Matrix 

93.4627-20 
BRW-Aöer-2S11 
SOILs£^a 

REPORT Of ANALYSIS 

BARROW 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
FAX: (907) 561-5301 

Client Name 
Ordered By 
Project Name 
Project* 
PWSID 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS BARROW 
41096-412-01 
UA 

WORK Order      : 70637 
Report Completed :10/05/93 
Collected       :09/06/93 @ 16:15 
Received        :09/07/93 @ 11:00 
Technical Director:STEPHEN C. EDE 

Released By : /" 

hrs. 
hrs. 

Sample Remarks: SAMPLE COLLECTED BY: S.M. AND J.P. 
WITH MIDDLE DISTILLATE FUEL. 

EPH PATTERN IS NOT CONSISTENT 

Parameter 
QC 

Results Qual Units 
Allowable Ext. Anal 

Method     Limits  Date Date  Init 

Percent Solids 
Hydrocarbons EPH 
Hydrocarbons VPH 

75.3 % SM17 2540G 09/08 EAL 
55.7 D mg/Kg 3510/3550/8100M 09/14 09/18 JBH 

0.600 U mg/Kg EPA 5030/8015M 09/08 09/10 WLS 

*  See Special Instructions Above UA 
** See Sample Remarks Above NA 
U = Undetected, Reported value is the practical quantification limit. LT 
D = Secondary dilution. GT 

Unavailable 
Not Analyzed 
Less Than 
Greater Than 

Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



COMMERCIAL TESTING & ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY  SERVICES 

lemlab Ref.* 
Client Sample ID 
Matrix 

93.4627-21 
BRW-A©e2-2S12 

REPORT Of ANALYSIS 

BARROW 

Client Name 
Ordered By 
Project Name 
Project* 
PWSID 

:ICF KAISER ENGINEERING 
:RAY MORRIS 
:DEW LINE RI/FS BARROW 
:41096-412-01 
:UA 

Sample Remarks:   SAMPLE COLLECTED BY:  S.M.  AND J.P. 
WITH MIDDLE DISTILLATE FUEL. 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
FAX: (907) 561-5301 

WORK Order      -.70637 
Report Completed :10/05/93 
Collected       :09/06/93 @ 16:30 
Received        :09/07/93 @ 11:00 
Technical Director:STEPHEN C. EDE 

Released By : /" 

hrs. 
hrs. 

EPH PATTERN IS NOT CONSISTENT 

Parameter QC Allowable Ext. Anal 
Results Qual Units     Method      Limits  Date Date  Init 

Percent Solids 
Hydrocarbons EPH 

VPH & BTEX 
Hydrocarbons VPH 

Benzene 
Toluene 
thylbenzene 
m Xylene 

b-Xylene 

• 

Volatile Organics 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
n-Butylbenzene 
s ec-Butylbenzene 
tert-Butylbenzne 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
D ibromochloromethane 
12Dibromo3Chloropropane 
1,2-Dibromoethane 
D ibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1f 4-Dichlorobenzene 
ichlorodifluoromethane 

80.2       % SM17 2540G 
29.5 mg/Kg 3510/3550/8100M 

EPA 8015M/8020 
3.30 mg/Kg EPA 5030/8015m 

0.025 U rag/Kg EPA 8020 
0.025 U mg/Kg EPA 8020 
0.038 mg/Kg EPA 8020 
0.243 mg/Kg EPA 8020 
0.132 mg/Kg EPA 8020 

EPA 8260 
0.025 U mg/Kg EPA 8260 
0.025 U mg/Kg EPA 8260 
0.025 U mg/Kg EPA 8260 
0.025 U mg/Kg EPA 8260 
0.025 U mg/Kg EPA 8260 
0.025 U mg/Kg EPA 8260 
0.025 U mg/Kg EPA 8260 
0.025 U mg/Kg EPA 8260 
0.025 U mg/Kg EPA 8260 
0.025 U mg/Kg EPA 8260 
0.025 U mg/Kg EPA 8260 
0.025 U mg/Kg EPA 8260 
0.025 U mg/Kg EPA 8260 
0.025 U mg/Kg EPA 8260 
0.025 U mg/Kg EPA 8260 
0.025 U mg/Kg EPA 8260 
0.025 U mg/Kg EPA 8260 
0.025 U mg/Kg EPA 8260 
0.025 U mg/Kg EPA 8260 
0.025 U mg/Kg EPA 8260 
0.025 U mg/Kg EPA 8260 
0.025 U mg/Kg EPA 8260 
0.025 U mg/Kg EPA 8260 
0.025 U mg/Kg EPA 8260 

09/08 
09/14 09/22 

EAL 
JBH 

09/08 09/11  WLS 

09/08 09/11 WLS 
09/08 09/11 WLS 
09/08 09/11 WLS 
09/08 09/11 WLS 
09/08 09/11 WLS 

09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 
09/08 09/22 MCM 

Member of the SGS Group (Socieie Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



zt 
SSCE   '9'T'' 

COMMERCIAL TESTING 
ENVIRONMENTAL LABORATORY SERVICES 
 #tf [l-fo^   

& ENGINEERING CO. 

Chemlab Ref.*   :93.4627-21 
Client Sample ID :BRW-£€£2-2S12 
Matrix        tSOIL^6*2^ 

REPORT Of ANALYSIS 

BARROW 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
FAX: (907) 561-5301 

1,1-Dichloroethane 0.025 U mg/Kg EPA 8260 
1,2-Dichloroethane 0.025 U mg/Kg EPA 8260 
1,1-Dichloroethene 0.025 U mg/Kg EPA 8260 
cis-1,2-Dichloroethene 0.025 U mg/Kg EPA 8260 
transl, 2-Dichloroethene 0.025 U mg/Kg EPA 8260 
1,2-Dichloropropane 0.025 U mg/Kg EPA 8260 
1,3-Dichloropropane 0.025 U mg/Kg EPA 8260 
2,2-DIchloropropane 0.025 U mg/Kg EPA 8260 
1,1-Dichloropropene 0.025 U mg/Kg EPA 8260 
Ethylbenzene 0.025 U mg/Kg EPA 8260 
Hexachlorobutad i ene 0.025 U mg/Kg EPA 8260 
Isopropylbenzene 0.025 U mg/Kg EPA 8260 
p-Isopropyltoluene 0.025 U mg/Kg EPA 8260 
Methylene Chloride 0.025 U mg/Kg EPA 8260 
Napthalene 0.025 u mg/Kg EPA 8260 
n-Propylbenzene 0.025 u mg/Kg EPA 8260 
Styrene 0.025 u mg/Kg EPA 8260 
1112-Tetrachloroethane 0.025 u mg/Kg EPA 8260 
1122-Tetrachloroethane 0.025 u mg/Kg EPA 8260 
Tetrachloroethene 0.025 u mg/Kg EPA 8260 
Toluene 0.025 u mg/Kg EPA 8260 
1,2,3-Trichlorobenzene 0.025 u mg/Kg EPA 8260 
1,2,4-Trichlorobenzene 0.025 u mg/Kg EPA 8260 
1,1,1-Trichloroethane 0.025 u mg/Kg EPA 8260 
1,1,2-Trichloroethane 0.025 u mg/Kg EPA 8260 
Trichloroethene 0.025 u mg/Kg EPA 8260 
Tri chlorofluoromet hane 0.025 u mg/Kg EPA 8260 
1,2,3-Trichloropropane 0.025 u mg/Kg EPA 8260 
1,2,4-Tr imethylbenzene 0.025 u mg/Kg EPA 8260 
1,3,5-Trimethylbenzene 0.025 u mg/Kg EPA 8260 
Vinyl Chloride 0.025 u mg/Kg EPA 8260 
p+m-Xylene 0.025 u mg/Kg EPA 8260 
o-Xylene 0.025 u mg/Kg EPA 8260 

09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 

09/22 
09/22 
09/22 
09/22 
09/22 
09/22 
09/22 
09/22 
09/22 
09/22 
09/22 
09/22 
09/22 
09/22 
09/22 
09/22 
09/22 
09/22 
09/22 
09/22 
09/22 
09/22 
09/22 
09/22 
09/22 
09/22 
09/22 
09/22 
09/22 
09/22 
09/22 
09/22 
09/22 

MCM 
MCK 
MCM 
MCM 
MCM 
MCM 
MCM 
MCM 
MCM 
MCM 
MCM 
MCM 
MCM 
MCM 
MCM 
MCM 
MCM 
MCM 
MCM 
MCM 
MCM 
MCM 

MCM 
MCM 
MCM 
MCM 
MCM 
MCM 
MCM 
MCM 
MCM 

*  See Special Instructions Above 
** See Sample Remarks Above 
U = Undetected, Reported value is the practical quantification limit. 
D = Secondary dilution. 

UA = Unavailable 
NA ■ Not Analyzed 
LT = Less Than 
GT = Greater Than 

• 

Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



Client Name 
Ordered By 
Project Name 
Project* 
PWSID 

COMMERCIALTESTING  & ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY  SERVICES 

£*f+nf  
Chemiab Ref.* 
Client Sample ID 
Matrix 

93.4397-8 
BRW-fc9€5-SD07 
SOIL^? 

REPORT of ANALYSIS 

BARROW 

5633 8 STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
FAX: (907) 561-5301 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS BARROW 
41096-412-01 
UA 

WORK Order      :70163 
Report Completed :10/15/93 
Collected       :08/26/93 @ 18:00 
Received        :08/28/93 @ 09:35 
Technical Director:STEPHEN. C. EDE ^ 

Released By : 

hrs. 
hrs. 

^-tr^-^U^Jc^ 
Sample Remarks: SAMPLE COLLECTED BY: S.S. SEPPOVEN.  HIGH DETECTION LIMIT ON 8270 DUE 

TO THE FACT THAT THE EXTRACT WAS BLACK AFTER CONCENTRATION.  8260 
SAMPLE WAS OVER HOLD TIME AND NOT ANALYZED AS PER CLIENT.  J = 
INDICATES AN ANALYTE WHOSE CONCENTRATION IS ESTIMATED BECAUSE THE 
ANALYTE'S CONCENTRATION IS DETECTED BELOW THE CALIBRATION RANGE. 

Parameter 
QC 

Results Qual Units 
Allowable Ext. Anal 

Method      Limits  Date Date Init 

A i 

• 

Semivolatile Organics 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 

, 4-Dichlorobenzene 
rfenzyl Alcohol 
i, 2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl)e 
4-Methylphenol 
n-Nitroso-di-n-Propylam 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy)Meth 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadie 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
D imethylphthalat e 
Acenaphthylene 

6-Dinitrotoluene 

EPA 8270 
2.50 U mg/Kg EPA 8270 
2.50 U mg/Kg EPA 8270 
2.50 U mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
1.87 J mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.58 mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 

09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 

f©> 
Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO, UTAH, ILLINOIS. OHIO, MARYLAND, WEST VIRGINIA, NEW JERSEY. SOUTH CAROLINA 



2tz COMMERCIAL TESTING 
ENVIRONMENTAL  LABORATORY  SERVICES 

 ^nihi^^   

& ENGINEERING CO. 

Chemlab Ref.*   :93.4397-8 
Client Sample ID :BRW-Aee2-SD07 

REPORT of ANALYSIS 

Matrix ^OIL,-55"*53 
BARROW 

3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-Phenylet 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-Methylphe 
n-Nitrosodiphenylamine 
4-Bromophenyl-Phenyleth 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo(a)Anthracene 
Chrysene 
bis(2-Ethylhexyl)Phthal 
di-n-Octylphthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(1,2r3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h, i)Perylene 

Sample Preparation 
Total Metals Analysis 
ICP Screen, ICF 
Aluminum 
Ant imony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 

2.50 U mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 
2.50 u mg/Kg EPA 8270 

——— EPA 3050 Digi 

EPA 
1900 mg/Kg EPA 6010 
65 u mg/Kg EPA 6010 
65 u mg/Kg EPA 6010 
67 mg/Kg EPA 6010 

3.2 u mg/Kg EPA 6010 
3.2 u mg/Kg EPA 6010 

2200 mg/Kg EPA 6010 
25 mg/Kg EPA 6010 

6.5 u mg/Kg EPA 6010 
4.3 mg/Kg EPA 6010 

9000 mg/Kg EPA 6010 
140 mg/Kg EPA 6010 

1500 mg/Kg EPA 6010 
30 mg/Kg EPA 6010 

3.2 u mg/Kg EPA 6010 

n/a 

CO. 0 
5533 B STREET 

ANCHORAGE. AK 99518 
TEL: (907) 562-2343 
FAX: (907) 561-5301 

09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 OL 
09/09 10/09 m 
09/09 10/09 w 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 

08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 :-M 
08/31 09/02 DLI 

© Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND, WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



COMMERCIALTESTING & 
ENVIRONMENTAL  LABORATORY  SERVICES 

ENGINEERING CO. 

-Qtk-. 
{■¥> *t 

REPORT Of ANALYSIS 
Chemlab Ref.f :93 .4397-8 
Client Sample. ID :BRW-,AOe2=-SD07 BARROW 
Matrix :SOIL 66c£3 i^jMu       (pj^£ 
Nickel 5.4 mg/Kg EPA 6010 
Potassium 610 mg/Kg EPA 6010 
Selenium 65 U  mg/Kg _ EPA 6010 
Silver 32 U -1 mg/KgJ- I  EPA 6010 
Sodium 200 mg/Kg EPA 6010 
Thallium 0.32 U  mg/Kg EPA 7841 
Vanadium 13 mg/Kg EPA 6010 
Zinc 56 mg/Kg EPA 6010 

TOCf Soil 5160 mg/Kg PSEP Ref Lab 

5633 B STREET 
ANCHORAGE. AK 99516 

TEL: (907) 562-2343 
FAX: (907) 561-5301 

08/31 09/02 DLG 
08/31 09/06 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/06 DLG 
08/30 09/01 KAW 
08/30 09/01 DLG 
08/30 09/01 DLG 

|H\   Ü /UP-vo JI-L- 
,(irpt 

• 
See Special Instructions Above UA = Unavailable 

* See Sample Remarks Above NA = Not Analyzed 
U = Undetected, Reported value is the practical quantification limit.   LT = Less Than 
D = Secondary dilution. GT = Greater Than 

to Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO, UTAH, ILLINOIS, OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



2IL COMMERCIAL TESTING 
ENVIRONMENTAL  LABORATORY  SERVICES 

 friiuH 
& ENGINEERING CO. 

Chemlab Ref.# :93.4397-9 
Client Sample ID  :BRW-Aeer-SD08 
Matrix rSOIL5^03 

REPORT Of ANALYSIS 

BARROW 

5633 B STREET 
ANCHORAGE, AK 99518 

TEL: (907) 562-2343 
PAX: (907) 561-5301 

Client Name 
Ordered By 
Project Name 
Project* 
PWSID 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS BARROW 
41096-412-01 
UA 

WORK Order      : 70163 
Report Completed :10/15/93 
Collected       : 08/26/93 
Received        :08/28/93 
Technical Director:STEPHEN 

Released By 

Sample Remarks: SAMPLE COLLECTED BY: S.S. SEPPOVEN.  HIGH DETECTION LIMIT ON" 8270 DUE 
TO THE FACT THAT THE EXTRACT WAS BLACK AFTER CONCENTRATION.  8260 
SAMPLE WAS OVER HOLD TIME AND NOT ANALYZED AS PER CLIENT. 

Parameter 
QC 

Results Qual Units 
Allowable Ext. Anal 

Method      Limits  Date Date Init 

Semivolatile Organics 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl)e 
4-Methylphenol 
n-Nitroso-di-n-Propylam 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenoi 
2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy)Meth 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentad i e 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 

EPA 8270 
2.30 U mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 
2.30 u mg/Kg EPA 8270 

09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 M 
09/09 10/09 M 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 vm 
09/09 10/09 1 

/bt 
Member of the SGS Group (Societe Generale de Surveillance) 
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COMMERCIAL TESTING & ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY   SERVICES 

 <fw,,it>«i     —  

Chemlab Ref.* 
Client Sample ID 
Matrix 

:93.4397-9 
:BRW-AG€2"-SD08 
: SOIL009© 

REPORT of ANALYSIS 

BARROW 

• 

# 

2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-Phenylet 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-Methylphe 
n-Nitrosodiphenylamine 
4-Bromophenyl-Phenyleth 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo(a)Anthracene 
Chrysene 
is(2-Ethylhexyl)Phthal 
i-n-Octylphthalate 

Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indenod, 2,3-cd) Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h, i)Perylene 

Sample Preparation 
Total Metals Analysis 
ICP Screen, ICF 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnes ium 
Manganese 
Molybdenum 
Nickel 
tassium 

2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 

30 
30 
30 
30 
30 
30 

2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 

800 
58 

9.7 
44 

2.9 
2.9 
760 
6.2 
5.8 
2.9 

4700 
47 

370 
19 

2.9 
2.9 
330 

U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 

u 
u 

u 
u 

mg/Kg     EPA 8270 
mg/Kg     EPA 8270 
mg/Kg     EPA 8270 
mg/Kg     EPA 8270 
mg/Kg     EPA 8270 
mg/Kg     EPA 8270 
mg/Kg     EPA 8270 
mg/Kg     EPA 8270 
mg/Kg    EPA 8270 
mg/Kg     EPA 8270 
mg/Kg    EPA 8270 
mg/Kg     EPA 8270 
mg/Kg     EPA 8270 
mg/Kg     EPA 8270 
mg/Kg     EPA 8270 
mg/Kg     EPA 8270 
mg/Kg     EPA 8270 
mg/Kg     EPA 8270 
mg/Kg     EPA 8270 
mg/Kg     EPA 8270 
mg/Kg     EPA 8270 
mg/Kg     EPA 8270 
mg/Kg     EPA 8270 
mg/Kg     EPA 8270 
mg/Kg     EPA 8270 
mg/Kg     EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 

EPA 3050 Digest 

EPA 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 6010 

n/a 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
FAX: (907) 561-5301 

09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 

10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 

GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 

08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 

© Member of the SGS Group (Societe Generale de Surveillance) 
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S-**CE   I9CB 

COMMERCIAL TESTING 
ENVIRONMENTAL LABORATORY  SERVICES 

 flfe 

& ENGINEERING CO. 

w 
Chemlab Ref.# 
Client Sample ID 
Matrix 

93.4397-9 
BRW-Aöe2?SD08 
SOIL55^3 

REPORT of ANALYSIS 

BARROW 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
FAX: (907)561-5301 

Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

TOC, Soil 

58 U  mg/Kg EPA 6010 
29 U  mg/Kg EPA 6010 

120 mg/Kg EPA 6010 
0.29 U  mg/Kg EPA 7841 
6.7 mg/Kg EPA 6010 
23 mg/Kg EPA 6010 

4870 mg/Kg PSEP Ref Lab 

08/31 09/02 
08/31 09/02 
08/31 09/02 
08/30 09/01 
08/31 09/02 
08/31 09/02 

DLG 
DLG 
DLG 
KAW 
DLG 
DLG 

See Special Instructions Above UA = unavailable 

,,  ?,e! fam?ie Remarks Above NA = Not Analyzed 
u = Undetected, Reported value is the practical quantification limit.   LT = Less Than 
D = Secondary dilution. GT = Greater Than 

'# 

f@> 
Member of the SGS Group (Societe Generale de Surveillance) 
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k 
Chemlab Ref.f 
Client Sample ID 
Matrix 

Client Name 
Ordered By 
Project Name 
Projectt 
PWSID 

COMMERCIALTESTING & ENGINEERING CO. 
ENVIRONMENTAL LABORATORY  SERVICES 
 «ftiUM —  

93.4627-11 
BRW-fte€2-2SD09 
SOIL55^ 

REPORT of ANALYSIS 

BARROW 
5633 B STREET 

ANCHORAGE. AK 99518 
TEL: (907) 562-2343 
FAX: (907) 561-5301 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS BARROW 
41096-412-01 
UA 

WORK Order 
Report Completed 
Collected 
Received 

: 70637 
: 10/05/93 
:09/06/93 
:09/07/93 

Technical Director:STEPHEN 
Released By : /" 

8 16:00 
@ 11:00 

. EDE 

hrs. 
hrs. 

Sample Remarks! SAMPLE COLLECTED BY: S.M. AND J.P.  54.9 MG/KG OF PATTERN IS NOT 
CONSISTENT WITH MIDDLE DISTILLATE FUEL. 

QC Allowable Ext. Anal 
Parameter Results Qual Units Method      Limits  Date Date Init 

Percent Solids 
Hydrocarbons EPH 

80.6 
195 D 

% 
mg/Kg 

SM17 2540G 
3510/3550/8100M 

09/08 
09/14 09/17 

EAL 
JBH 

VPH & BTEX 
Hydrocarbons VPH 0.500 U mg/Kg 

EPA 8015M/8020 
EPA 5030/8015m 09/08 09/10 WLS 

Benzene 
Toluene 

^»Ethylbenzene 
ip&ro Xylene 
"""o-Xylene 

0.025 
0.025 
0.025 
0.025 
0.025 

U 
u 
u 
u 
u 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

EPA 8020 
EPA 8020 
EPA 8020 
EPA 8020 
EPA 8020 

09/08 09/10 
09/08 09/10 
09/08 09/10 
09/08 09/10 
09/08 09/10 

WLS 
WLS 
WLS 
WLS 
WLS 

tSee Special Instructions Above 
See Sample Remarks Above 
Undetected, Reported value is the practical quantification limit. 

D = Secondary dilution. 

UA = Unavailable 
NA = Not Analyzed 
LT = Less Than 
GT = Greater Than 

Member of the SGS Group (Societe Generale de Surveillance) 
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dt COMMERCIAL TESTING fie ENGINEERING CO. 
ENVIRONMENTAL LABORATORY SERVICES 

Chemlab Ref.# 
Client Sample 
Matrix 

Client Name 
Ordered By 
Project Name 
Projectf 
PWSID 

BARROW SPIKE 

REPORT of ANALYSIS 
:93.4627-12 

ID :BRW-Aee2-2SD09 
:SOIL 9&|i 

:ICF KAISER ENGINEERING 
:RAY MORRIS 
:DEW LINE RI/FS    BARROW 
:41096-412-01 
:UA 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
FAX: (907) 561-5301 

WORK Order : 70637 
Report Completed    : 10/05/93 
Collected : 09/06/93 
Received :09/07/93 
Technical Director:STEPHEN 

Released By 

6 16:00 
@ 11:00 

EDE 

hrs. 
hrs. 

Sample Remarks: SAMPLE COLLECTED BY:   S.M.  AND J.P. 
PERCENT RECOVERIES SEE QA/QC PACKAGE.     53.7 
CONSISTENT WITH MIDDLE DISTILLATE FUEL. 

 ,^0 
FOR SPIKING CONCENTRATIONS & 

MG/KG OF PATTERN IS NOT 

QC Allowable   Ext.    Anal 
Parameter Results Qual Units Method      Limits  Date Date Init 

Percent Solids 
Hydrocarbons EPH 

80.6 
224 D 

% 
mg/Kg 

SM17 2540G 
3510/3550/8100M 09/14 

09/08 
09/17 

EAL 
JBH 

VPH & BTEX 
Hydrocarbons VPH 13.6 mg/Kg 

EPA 8015M/8020 
EPA 5030/8015m 09/08 09/10 WLS 

Benzene 
Toluene 
Ethylbenzene 
p&m Xylene 
o-Xylene 

0.211 
1.17 

0.232 
0.881 
0.356 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

EPA 8020 
EPA 8020 
EPA 8020 
EPA 8020 
EPA 8020 

09/08 
09/08 
09/08 
09/08 
09/08 

09/10 
09/10 
09/10 
09/10 
09/10 

1 
WLS 
WLS 

*      See Special Instructions Above UA 
**    See Sample Remarks Above NA 
U = Undetected, Reported value is the practical quantification limit.       LT 
D = Secondary dilution. GT 

Unavailable 
Not Analyzed 
Less Than 
Greater Than 

Member of the SGS Group (Societe Generale de Surveillance) 
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COMMERCIAL TESTING & ENGINEERING CO. 
ENVIRONMENTAL LABORATORY  SERVICES 

Smlab Ref.* 
Client Sample 
Matrix 

Client Name 
Ordered By 
Project Name 
Project* 
PWSID 

BARROW  SPIKE DUPLICATE 

REPORT of ANALYSIS 
:93.4627-13 

ID :BRW-AÖ€2--2SD09 
:SOIL ^^ 

:ICF KAISER ENGINEERING 
:RAY MORRIS 
:DEW LINE RI/FS    BARROW 
:41096-412-01 
:UA 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL. (907) 562-2343 
FAX  (907) 561-5301 

WORK Order 
Report Completed 
Collected 
Received 

:70637 
:10/05/93 
:09/06/93 
:09/07/93 

Technical Director:STEPHEN C 
Released By 

@ 16:00 
8 11:00 
EDE 

hrs. 
hrs. 

Sample Remarks: SAMPLE COLLECTED BY: S.M. AND J.P. FOR 
PERCENT RECOVERIES SEE QA/QC PACKAGE. 
CONSISTENT WITH MIDDLE DISTILLATE FUEL, 

SPIKING CONCENTRATIONS & 
49.6 MG/KG OF PATTERN IS NOT 

AT^Xtis&^ckL. 

QC Allowable Ext. Anal 
Parameter Results Qual Units Method      Limits  Date Date Init 

Percent Solids 
Hydrocarbons EPH 

80.6 
196 D 

% 
mg/Kg 

SM17 2540G 
3510/3550/8100M 

09/08 
09/14 09/17 

EAL 
JBH 

VPH & BTEX 
Hydrocarbons VPH 13.6 mg/Kg 

EPA 8015M/8020 
EPA 5030/8015m 09/08 09/10 WLS 

Benzene 
^Toluene 
|Bthylbenzene 
^Rm Xylene 

o-Xylene 

0.212 
1.17 

0.230 
0.874 
0.355 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

EPA 8020 
EPA 8020 
EPA 8020 
EPA 8020 
EPA 8020 

09/08 09/10 
09/08 09/10 
09/08 09/10 
09/08 09/10 
09/08 09/10 

WLS 
WLS 
WLS 
WLS 
WLS 

See Special Instructions Above UA 
kSee Sample Remarks Above NA 
'Undetected, Reported value is the practical quantification limit.   LT 

D = Secondary dilution. GT 

Unavailable 
Not Analyzed 
Less Than 
Greater Than 

Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



COMMERCIAL TESTING & ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY  SERVICES 
 ßÜW  

Chemlab Ref.# 
Client Sample ID 
Matrix 

:93.4627-14 
:BRW-Ae€2-2SD10 
: SOIL"55^ 

REPORT of ANALYSIS 

BARROW 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (9071 562-2343 
FAX: (907) 561-5301 

Client Name 
Ordered By 
Project Name 
Projectf 
PWSID 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS BARROW 
41096-412-01 
UA 

WORK Order 
Report Completed 
Collected 
Received 

:70637 
: 10/05/93 
:09/06/93 
:09/07/93 

Technical Director:STEPHEN, C 
Released By 

§ 16:05 
@ 11:00 

. EDE 

hrs. 
hrs. 

Sample Remarks: SAMPLE COLLECTED BY: S.M. AND J.P. 60.5 MG/KG OF EPH PATTERN IS NOT 
CONSISTENT WITH MIDDLE DISTILLATE FUEL. 

Parameter 
QC 

Results Qua! Units Method 
Allowable Ext. Anal 

Limits  Date Date Init 

Percent Solids 
Hydrocarbons EPH 

VPH & BTEX 
Hydrocarbons VPH 

Benzene 
Toluene 
Ethylbenzene 
p&m Xylene 
o-Xylene 

57.7       % 
686 D  mg/Kg 

47.6 mg/Kg 

SM17 2540G 
3510/3550/8100M 

EPA 8015M/8020 
EPA 5030/8015m 

09/08 
09/14 09/17 

0.120 U mg/Kg EPA 8020 
0.120 u mg/Kg EPA 8020 
0.330 mg/Kg EPA 8020 
0.767 mg/Kg EPA 8020 
0.429 mg/Kg EPA 8020 

EAL 
JBH 

09/08 09/13 

09/08 09/13 
09/08 09/13 
09/08 09/13 
09/08 09/13 
09/08 09/13  WLS 

WLS 

WLS 

*  See Special Instructions Above UA 
** See Sample Remarks Above NA 
U = Undetected, Reported value is the practical quantification limit. LT 
D = Secondary dilution. GT 

Unavailable 
Not Analyzed 
Less Than 
Greater Than 

Member of the SGS Group (Societe Generale de Surveillance) 
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zt 
Chemlab Ref.* 
Client Sample ID 
Matrix 

COMMERCIALTESTING & ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY  SERVICES 

93.4395-7 
BRW-A9C2-SW04 
WATER^^ 

REPORT of ANALYSIS 

BARROW 

5633 B STREET 
ANCHORAGE. AK 995 IE 

TEL: (907) 562-23-:: 
FAX: (907) 561-530- 

Client Name 
Ordered By 
Project Name 
Project* 
PWSID 

:ICF KAISER ENGINEERING 
:RAY MORRIS 
:DEW LINE RI/FS BARROW 
:41096-412-01 
:UA 

WORK Order      :70159 
Report Completed :09/28/93 
Collected       :08/26/93 8 17:00 hi 
Received        :08/28/93 @ 09:30 hi 
Technical Director:STEPHEHCi EDE , 

Released By \ J0MtZZg*^£_^ 

Sample Remarks: SAMPLE COLLECTED BY: D. NOE, JEFF J. DAWSON, AND S.S. SEPPOVEN. 

Parameter 
QC 

Results Qual Units Method 
owable Ext. 

Limits  Date 
Anal 
Date In: 

• 

Volatile Organics 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromod i chloromethane 
Bromoform 
Bromomethane 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzne 
'Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
Dibromochloromethane 
12Dibromo3Chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
trans1,2-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
1,1-Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene 
Isopropylbenzene 
p-Isopropyltoluene 

r©> 

EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260,   __ 
EPA 8260 p)-J • 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 

Member of the SGS Group (Sociele Generale de Surveillance) 

0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 

09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 

09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 

MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



zft COMMERCIAL TESTING 
ENVIRONMENTAL LABORATORY  SERVICES 

& ENGINEERING CO. 
• 

REPORT Of ANALYSIS-^C  
Chemlab Ref.*   :93.4395-7 
Client Sample ID :BRW A0C2' SW04 BARROW 
Matrix       -.WATER '9apb 

Methylene Chloride 0.0010 U mg/L 
Napthalene 0.0011 mg/L 
n-Propylbenzene 0.0010 U mg/L 
Styrene 0.0010 U mg/L 
1112-Tetrachloroethane 0.0010 U mg/L 
1122-Tetrachloroethane 0.0010 U • mg/L 
Tetrachloroethene 0.0010 U mg/L 
Toluene 0.0010 u mg/L 
1,2,3-Trichlorobenzene 0.0010 u mg/L 
1,2,4-Trichlorobenzene 0.0010 u mg/L 
1,1,1-Trichloroethane 0.0010 u mg/L 
1,1,2-Trichloroethane 0.0010 u mg/L 
Trichloroethene 0.0010 u mg/L 
Trichlorofluoromethane 0.0010 u mg/L 
1,2,3-Trichloropropane 0.0010 u mg/L 
1,2,4-Trimethylbenzene 0.0027 mg/L 
1,3,5-Trimethylbenzene 0.0034 u mg/L 
Vinyl Chloride 0.0010 u mg/L 
p+m-Xylene 0.0028 mg/L 
o-Xylene 0.0038 mg/L 

EPA 8260 , -.  ._ 
EPA 8260 [TJ — J, 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 

k&m/M 

5633 B STREE" 
ANCHORAGE. AK 995 U 

TEL: (907) 562-234: 
X: (907) 561-530" 

Ö* 

3 ■ 7? M 

09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 

09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/0 
• 

MC 
M( 
M( 
MC 
M( 
M( 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 

• 

*  See Special Instructions Above UA 
** See Sample Remarks Above NA 
U = Undetected, Reported value is the practical quantification limit. LT 
D = Secondary dilution. GT 

Unavailable 
Not Analyzed 
Less Than 
Greater Than 



Chemlab Ref.« 
Client Sample 
Matrix 

Client Name 
Ordered By 
Project Name 
Project« 
PWSID 

COMMERCIALTESTING & ENGINEERING CO. 
ENVIRONMENTAL   LABORATORY   SERVICES ^ ' 

 MHH —  
93.4396-1 
BRW-MC2-SW04 
WATER"0'2*-5 

REPORT of  ANALYSIS 

BARROW 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS     BARROW 
41096-412-01 
UA 

5533 3 STREET 
ANCHORAGE. AK 99516 

TEL. (S071 562-2343 
FAX- (907) 561-5301 

WORK Order 
Report Completed 
Collected 
Received 

:70161 
:09/28/93 
-.08/26/93 
:08/28/93 

Technical Director:STEPHEN 
Released By : 

Sample Remarks: SAMPLE COLLECTED BY: D. NOE. 

@ 17:00 
8 09:35 
EDE 

hr< 
hr£ 

a^j&feZZxs 

Parameter 
QC 

Results Qual Units     Method 
Allowable Ext. Anal 

Limits  Date Date Init 

Semivolatile Organics 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenoi 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl)e 
4-Methylphenol 
n-Nitroso-di-n-Propylam 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzole Acid 
bis(2-Chloroethoxy)Meth 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadie 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 

0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 

09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 

Member ol the SGS Group (Sociele Generate de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA   NEW JERSEY. SOUTH OAHOLI!> NA 



jfc 
COMMERCIALTESTING & 
ENVIRONMENTAL  LABORATORY  SERVICES 

ENGINEERING CO. 

* W s 
REPORT Of ANALYSIS 

Chemlab Ref.* 
Client Sample 
Matrix 

-.93.4396-1 
ID :BRW-A©e"r-SW04 

: WATER ^Q3 
BARROW 

Dibenzofuran 
2f4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-Phenylet 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-Methylphe 
n-Nitrosodiphenylamine 
4-Bromophenyl-Phenyleth 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo(a)Anthracene 
Chrysene 
bis(2-Ethylhexyl)Phthal 
di-n-Octylphthalate 
Benzo(b)Fluoranthene 
.Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(1,2,3-cd)Pyrene 
Dibenz(afh)Anthracene 
Benzo(g,h,i)Perylene 

Total Metals Analysis 
ICP Screen, ICF 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 

0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

0.10 
0.10 
0.10 
0.050 
0.050 
0.050 

38 
0.050 

0.1 
0.050 

3.1 
0.10 

35 
0.16 
0.050 
0.050 

5.9 
0.10 

0.050 
100 

u 
u 
u 
u 
u 
u 

u 
u 
u 

u 
u 

u 
u 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

EPA 82*70 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270  . 
EPA 8270(T) 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 

EPA 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 

5633 B STF 
ANCHORAGE. AK 

j   TEL: (907) 562-: 
-b-FAX: (907) 561-5301 

-b.l 

n/a 

09/01 
09/01 
09/01 
09/01 
09/01 
09/01 
09/01 
09/01 
09/01 
09/01 
09/01 
09/01 
09/01 
09/01 
09/01 
09/01 
09/01 
09/01 
09/01 
09/01 
09/01 
09/01 
09/01 
09/01 
09/01 
09/01 
09/01 
09/01 

09/04 
09/04 
09/04 
09/04 
09/04 
09/04 
09/04 
09/04 
09/04 
09/04 
09/04 
09/04 
09/04 
09/04 
09/04 
09/04 
09/04 
09/04 
09/04 
09/04- 
09/04 
09/04 
09/04 
09/04 
09/04 
09/04 
09/04 
09/04 

MTT 
MTT 
MTT 
MTT 
MTT 
MTT 
MTT 
MTT 
MTT 
MTT 
MTT 
MTT 
MTT 
MTT 
MTT 
MTT 
MTT 
MTT 
MTT 
MTT 
MTT 
MTT 
MTT 

• 
MTT 
MTT 

<<M' .««/ 

09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 

09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 

r.i:- 
DLG 
DLG 
DLG 
DLG 
DLG 
DLG 
DLG 
DLG 
DLG 
DLG 
DLG 
DLG 
DLG 
DLG 
DLG 
DLG 
DLG 
DLG 
DLG 

Member of the SGS Group (Sociele Generale de Surveillance) 

»VT* SEBV.CES „ ALASKA. CO^AOO. UTAH. ,U»0,, CH.O. MA^ANO. WEST ■> ■« *»»■ >°™ «~« 



•A COMMERCIALTESTING & ENGINEERING CO. 
ENVIRONMENTAL LABORATORY SERVICES 

 *fe*f  

ID 
:93.4396-1 
:BRW-AOe2=SW04 
•.WATER 66^3 

Chemlab Ref.t 
Client Sample 
Matrix 

Thallium 
Vanadium 
Zinc 

Dissolved Metals Analys 
ICP Screen, ICF 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
•Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

TOC, Nonpurgable 
...TOC Range 
...TOC Concentration 

Residue, Non-Filterable 
Residue,Filterable(TDS) 

REPORT of ANALYSIS 

BARROW 

0,005 
0.050 
0.050 

0.10 
0.10 
0.10 

0.050 
0.050 
0.050 

38 
0.050 
0.10 

0.050 
0.37 
0.10 

34 
0.14 

0.050 
0.050 

5.5 
0.10 

0.050 
97 

0.0050 
0.050 
0.050 

15.0-16.4 
16.0 

12 
69B 

U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 
u 

u 
u 

u 
u 

u 
u 
u 

mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 

mg/L 
mg/L 

/             5633 B STREET 

lätöil 
r\                 ANCHORAGE. AK 99516 

tkyi //ryl/fl ffl/zO^TAx': 19071 MIjont 

EPA 7841 09/06 09/08 BMW 
EPA 6010 09/06 09/10 DLG 
EPA 6010 09/06 09/10 DLG 

EPA n/a 
EPA 6010 09/06 09/10 DLG 
EPA 6010 09/06 09/10 DLG 
EPA 6010 09/06 09/10 DLG 
EPA 6010 09/06 09/10 DLG 
EPA 6010 09/06 09/10 DLG 
EPA 6010 09/06 09/10 DLG 
EPA 6010 09/06 09/10 XG 
EPA 6010 09/06 09/10 DLG 
EPA 6010 09/06 09/10 DLG 
EPA 6010 09/06 09/10 DLG 
EPA 6010 09/06 09/10 DLG 
EPA 6010 09/06 09/10 DLG 
EPA 6010 09/06 09/10 DLG 
EPA 6010 09/06 09/10 DLG 
EPA 6010 09/06 09/10 DLG 
EPA 6010 09/06 09/10 XG 
EPA 6010 09/06 09/10 DLG 
EPA 6010 09/06 09/10 DLC 
EPA 6010 09/06 09/10 DLG 
EPA 6010 09/06 09/10 XC 
EPA 7841 09/06 09/08 BHV 
EPA 6010 09/06 09/10 XC 
EPA 6010 09/06 09/10 XC 

EPA 9060 n/a 
EPA 9060 09/08 Off 
EPA 9060 09/08 CHJ 

EPA 160.2, , 
EPA 160.1 [ZyA.I 

09/02 09/02 GPI 
500         09/07 RJ1 

2- M 

See Special Instructions Above 
*   See Sample Remarks Above 

rU « Undetected, Reported value is the practical quantification limit. 
D = Secondary dilution. 

© 

UA » Unavailable 
NA » Not Analyzed 
LT = Less Than 
GT * Greater Than 

Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA, COLORADO. UTAH. ILLINOIS, OHIO. MARYLAND. WEST VIRGINIA, NEW JERSEY. SOUTH CAROLINA 



JK COMMERCIAL TESTING 
ENVIRONMENTAL LABORATORY  SERVICES 

*M \[.W{  

& ENGINEERING CO. 

Chemlab Ref.* 
Client Sample 
Matrix 

Client Name 
Ordered By 
Project Name 
Project* 
PWSID 

ID 

-7T 

:93.4395-8 
:BRW-AQe?--SW07 
:WATER' 

REPORT Of ANALYSIS 

BARROW 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
FAX: (907) 561-5301 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS BARROW 
41096-412-01 
UA 

WORK Order      :70159 
Report Completed :09/29/93 
Collected       :08/26/93 
Received        :08/28/93 
Technical Director:S1 

Released By 

hrs, 
hrs, 

@ 17:40 
8 09:30 

- EDE . 
^:%£L— 

Sample Remarks: SAMPLE COLLECTED BY: D. NOE, JEFF J. DAWSON, AND S.S. SEPPOVEN. 

Parameter 
QC 

Results Qual Units Method 
Allowable Ext. Anal 

Limits  Date Date Init 

Volatile Organics EPA 8260 
Benzene 0.016 mg/L EPA 8260 
Bromobenzene 0.0010 u mg/L EPA 8260 
Bromochloromethane 0.0010 u mg/L EPA 8260 
Bromod i chloromet hane 0.0010 u mg/L EPA 8260 
Bromoform 0.0010 u mg/L EPA 8260 
Bromomethane 0.0010 u mg/L EPA 8260 
n-Butylbenzene 0.0010 u mg/L EPA 8260 
sec-Butylbenzene 0.0010 u mg/L EPA 8260 
tert-Butylbenzne 0.0010 u mg/L EPA 8260 
Carbon Tetrachloride 0.0010 u mg/L EPA 8260 
Chlorobenzene 0.0010 u mg/L EPA 8260 
Chloroethane 0.0010 u mg/L EPA 8260 
Chloroform 0.0010 u mg/L EPA 8260 
Chloromethane 0.0010 u mg/L EPA 8260 
2-Chlorotoluene 0.0010 u mg/L EPA 8260 
4-Chlorotoluene 0.0010 u mg/L EPA 8260 
Dibromochloromethane 0.0010 u mg/L EPA 8260 
12Dibromo3Chloropropane 0.0010 u mg/L EPA 8260 
1,2-Dibromoethane 0.0010 u mg/L EPA 8260 
Dibromomethane 0.0010 u mg/L EPA 8260 
1 f 2-Dichlorobenzene 0.0010 u mg/L EPA 8260 
1,3-Dichlorobenzene 0.0010 u mg/L EPA 8260 
1,4-Dichlorobenzene 0.0010 u mg/L EPA 8260 
Dichlorodifluoromethane 0.0010 u mg/L EPA 8260 
1,1-Dichloroethane 0.0010 u mg/L EPA 8260 
1,2-Di chloroethane 0.0010 u mg/L EPA 8260 
1,1-Dichloroethene 0.0010 u mg/L EPA 8260 
cis-1,2-Dichloroethene 0.0010 u mg/L EPA 8260 
trans 1,2-Dichloroethene 0.0010 u mg/L EPA 8260 
1,2-Dichloropropane 0.0010 u mg/L EPA 8260 
1,3-Dichloropropane 0.0010 u mg/L EPA 8260 
2,2-Dichloropropane 0.0010 u mg/L EPA 8260 
1,1-Dichloropropene 0.0010 u mg/L EPA 8260 
Ethylbenzene 0.0048 mg/L EPA 8260 
Hexachlorobutad i ene 0.0010 u mg/L EPA 8260 
Isopropylbenzene 0.0010 u mg/L EPA 8260 
p-1sopropyltoluene 0.0010 u mg/L EPA 8260 

09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 m 
09/03 09/03 m 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 

Member of the SGS Group (Societe Generale de Surveillance) 
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COMMERCIAL TESTING & ENGINEERING CO. 
ENVIRONMENTAL LABORATORY  SERVICES  S#*»— 

-hemlab Ref.t 
Client Sample 
Matrix 

:93.4395-8 
ID :BRW-Aee7-SW07 

:WATE3?'
£&;BS 

REPORT of ANALYSIS j>£<*^ 

BARROW 

Methylene Chloride 0.0010 U 
Napthalene 0.0042 
n-Propylbenzene 0.0010 U 
Styrene 0.0010 U 
1112-Tetrachloroethane 0.0010 U 
1122-Tetrachloroethane 0.0010 U 
Tetrachloroethene 0.0010 U 
Toluene 0.074 
1,2,3-Trichlorobenzene 0.0010 U 
1,2,4-Trichlorobenzene 0.0010 U 
1,1,1-Trichloroethane 0.0010 U 
1,1,2-Trichloroethane 0.0010 U 
Trichloroethene 0.0010 U 
Trichlorofluoromethane 0.0010 U 
1,2,3-Trichloropropane 0.0010 U 
1,2,4-Tr imethylbenzene 0.0089 
1,3,5-Trimethylbenzene 0.0035 
Vinyl Chloride 0.0010 U 
p+m-Xylene 0.050 
o-Xylene 0.017 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

EPA 
EPA 
EPA 

EPA 8260 
EPA 8260 

8260 
8260 
8260 

EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 

8260 
8260 
8260 

EPA 
EPA 
EPA 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (9071 562-2343 
FAX- (907) 561-5301 

09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 

J^  See Special Instructions Above 
flB See Sample Remarks Above 
^r=  Undetected, Reported value is the practical quantification limit. 
D = Secondary dilution. 

UA = Unavailable 
NA = Not Analyzed 
LT = Less Than 
GT = Greater Than 

Member of the SGS Group (Societe Generale de Surveillance) 
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zlk COMMERCIAL TESTING 
ENVIRONMENTAL  LABORATORY   SERVICES 

& ENGINEERING CO. 

-^fc 

Chemiab Ref.ft 
Client Sample ID 
Matrix 

Client Name 
Ordered By 
Project Name 
Project* 
PWSID 

93.4396-2 
BRW-; 
WATER: 

REPORT of ANALYSIS 

BARROW 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS    BARROW 
41096-412-01 
UA 

9 5533 B STRE: 
ANCHORAGE. AK 99518 

TEL. (S07) 562-2343 
FAX: (907) 561-5301 

WORK Order 
Report Completed 
Collected 
Received 

:70161 
:09/28/93 
:08/26/93 
:08/28/93 

Technical Director:STEPHEN C 

8 17:40 
@ 09:35 
EDE 

Sample Remarks: SAMPLE COLLECTED BY: D. NOE. 

Released By "ffc-g^ 

hrs. 
hrs 

Parameter 
QC 

Results Qual Units Method 
Allowable    Ext.    Anal 

Limits      Date    Date      Init 

Semivolatile Organics EPA 8270 
Phenol 0.011 u mg/L EPA 8270 
bis(2-Chloroethyl)ether 0.011 u mg/L EPA 8270 
2-Chlorophenol 0.011 u mg/L EPA 8270 
1,3-Dichlorobenzene 0.011 u mg/L EPA 8270 
1,4-Dichlorobenzene 0.011 u mg/L EPA 8270 
Benzyl Alcohol 0.011 u mg/L EPA 8270 
1,2-Dichlorobenzene 0.011 u mg/L EPA 8270 
2-Methylphenol 0.011 u mg/L EPA 8270 
bis(2-Chloroisopropyl)e 0.011 u mg/L EPA 8270 
4-Methylphenol 0.011 u mg/L EPA 8270 
n-Nitroso-di-n-Propylam 0.011 u mg/L EPA 8270 
Hexachloroethane 0.011 u mg/L EPA 8270 
Nitrobenzene 0.011 u mg/L EPA 8270 
Isophorone 0.011 u mg/L EPA 8270 
2-Nitrophenol 0.011 u mg/L EPA 8270 
2,4-Dimethylphenol 0.011 u mg/L EPA 8270 
Benzole Acid 0.011 u mg/L EPA 8270 
bis(2-Chloroethoxy)Meth 0.011 u mg/L EPA 8270 
2,4-Dichlorophenol 0.011 u mg/L EPA 8270 
1,2,4-Trichlorobenzene 0.011 u mg/L EPA 8270 
Naphthalene 0.011 u mg/L EPA 8270 
4-Chloroaniline 0.011 u mg/L EPA 8270 
Hexachlorobutad i ene 0.011 u mg/L EPA 8270 
4-Chloro-3-Methylphenol 0.011 u mg/L EPA 8270 
2-Methylnaphthalene 0.011 u mg/L EPA 8270 
Hexachlorocyclopentadie 0.011 u mg/L EPA 8270 
2,4,6-Trichlorophenol 0.011 u mg/L EPA 8270 
2,4,5-Trichlorophenol 0.011 u mg/L EPA 8270 
2-Chloronaphthalene 0.011 u mg/L EPA 8270 
2-Nitroaniline 0.011 u mg/L EPA 8270 
Dlmethylphthalate 0.011 u mg/L EPA 8270 
Acenaphthylene 0.011 u mg/L EPA 8270 
2,6-Dinitrotoluene 0.011 u mg/L EPA 8270 
3-Nltroaniline 0.011 u mg/L EPA 8270 
Acenaphthene 0.011 u mg/L EPA 8270 
2,4-Dinitrophenol 0.011 u mg/L EPA 8270 
4-Nitrophenol 0.011 u mg/L EPA 8270 

09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 

• 09/01 09/04 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 
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COMMERCIAL TESTING & ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY  SERVICES 

Ä 
Chemlab Ref.# 
Client Sample ID 
Matrix 

93.4396-2 
BRW-AO€?-SW07 
WATER5^3 

REPORT of ANALYSIS 

BARROW 

Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-Phenylet 
Fluorene 
4-Nltroanillne 
4,6-Dinitro-2-Methylphe 
n-Nitrosodiphenylamine 
4-Bromophenyl-Phenyleth 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
d i-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo(a)Anthracene 
Chrysene 
bis(2-Ethylhexyl)Phthal 
di-n-Octylphthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(1,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 

Total Metals Analysis 
ICP Screen, ICF 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 

0. 
0. 
0, 

0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 

.011 

.011 

.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 

0.10 
0.10 
0.10 
0.12 

0.050 
0.050 

41 
0.050 
0.10 

0.050 
6.0 

0.10 
42 

0.16 
0.050 
0.050 

7.3 
0.10 

0.050 
130 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 

u 
u 

u 
u 
u 

u 
u 

u 
u 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 

EPA 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 

n/a 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL. (907) 562-2343 
f "AX (907) 561-5301 

09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04- MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 
09/01 09/04 MTT 

09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
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COMMERC1ALTEST1NG & 
ENVIRONMENTAL  LABORATORY   SERVICES 

#^t  
ENGINEERING CO 

REPORT of ANALYSIS 
Chemlab Ref.ft 93.4396-2 
Client Sample ID BRW-A0e2-SWO7 BARROW 
Matrix WATER "^^^ 

Thallium 0.005 U mg/L EPA 7841 
Vanadium 0.050 U mg/L EPA 6010 
Zinc 0.050 u mg/L EPA 6010 

Dissolved Metals Analys — — _ 
ICP Screen, ICF EPA 
Aluminum 0.10 u mg/L EPA 6010 
Antimony 0.10 u mg/L EPA 6010 
Arsenic 0.10 u mg/L EPA 6010 
Barium 0.079 mg/L EPA 6010 
Beryllium 0.050 u mg/L EPA 6010 
Cadmium 0.050 u mg/L EPA 6010 
Calcium 38 mg/L EPA 6010 
Chromium 0.050 u mg/L EPA 6010 
Cobalt 0.1 u mg/L EPA 6010 
Copper 0.050 u mg/L EPA 6010 
Iron 0.17 mg/L EPA 6010 
Lead 0.10 u mg/L EPA 6010 
Magnesium 40 mg/L EPA 6010 
Manganese 0.098 mg/L EPA 6010 
Molybdenum 0.050 u mg/L EPA 6010 
Nickel 0.050 u mg/L EPA 6010 
Potassium 6.7 mg/L EPA 6010 
Selenium 0.10 u mg/L EPA 6010 
Silver 0.050 u mg/L EPA 6010 
Sodium 120 mg/L EPA 6010 
Thallium 0.0050 u mg/L EPA 7841 
Vanadium 0.050 u mg/L EPA 6010 
Zinc 0.050 u mg/L EPA 6010 

TOC, Nonpurgable EPA 9060 
.. .TOC Range 31 .4-35.8 mg/L EPA 9060 
...TOC Concentration 33.5 mg/L EPA 9060 

Residue, Non -Filterable 16 mg/L EPA 160.2 
Residue,Filterable(TDS) 895 mg/L EPA 160.1 

n/a 

n/a 

500 

iTRFET 5533 8 STRTET 
ANCHORAGE. AK 99518 

TEL: (9071 562-2343 
FAX; (907)581-5301 

09/06 09/08 BMW 
09/06 09/10 DLG 
09/06 09/10 DLG 

09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10- DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 
09/06 

09/10 
09/10 m 

09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/08 BMW 
09/06 09/10 DLG 
09/06 09/10 DLG 

09/08 CMR 
09/08. CMR 

09/02 09/02 GPP 
09/07 RJK 

* See Special Instructions Above UA 
** See Sample Remarks Above NA 
U = undetected,   Reported value is the practical quantification limit.        LT 
D = Secondary dilution. GT 

UnavailablejBk 
Not Analyze^P 
Less Than 
Greater Than 

fe> Member ol ihe SGS Group (Societe Generale de Surveillance) 
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Jtk,           COMMERCIAL TESTING & ENGINEERING CO. 
M_ IBb.      ENVIRONMENTAL LABORATORY SERVICES 

Ä ̂ ■■^^^ .«tiU >i,?foM,\l  

m REPORT Of ANALYSIS 
Chemlab Ref.*   :93.4395-9 
Client Sample ID tBRW-AÖC^SWOS BARROW 

3633 S STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 

Matrix        :WATER 5SP3 i "AX (907) 56 •530T 

Client Name   :ICF KAISER ENGINEERING WORK Order 70159 
Ordered By :RAY MORRIS Report Completed 09/29/93 
Project Name 'DEW LINE RI/FS BARROW Collected 08/26/93 § 17:00 hr-. 
Project* :41096-412-01 Received 08/28/93 B 09:30 hr: 
PWSID •UA Technical Director STEPHEN C. EDE, 

Released By jm^k:^ —- 

Sample Remarks: SAMPLE COLLECTED BY: D. NOEr JEFF J. DAWSON, AND S.S. SEPPOVEN. 

ßjt*4Ü<t'i li^IM^^4s 
QC Allows ible Ext. Anal 

Parameter Results Qual Units Method      Limits  Date Date Init 

Volatile Organics EPA 8260 
Benzene 0.0010 U mg/L EPA 8260 09/03 09/03 MO 
Bromobenzene 0.0010 u mg/L EPA 8260 09/03 09/03 MO 
Bromochloromethane 0.0010 u mg/L EPA 8260 09/03 09/03 MO 
Bromodichloromethane 0.0010 u mg/L EPA 8260 09/03 09/03 MO 
Bromoform 0.0010 u mg/L EPA 8260 09/03 09/03 MO 
Bromomethane 0.0010 u mg/L EPA 8260 09/03 09/03 MO 
n-Butylbenzene 0.0010 u mg/L EPA 8260 09/03 09/03 MO- 
sec-Butylbenzene 0.0010 u mg/L EPA 8260 09/03 09/03 MO1 

m tert-Butylbenzne 0.0010 u mg/L EPA 8260 09/03 09/03 MO 
Carbon Tetrachloride 0.0010 Ü mg/L EPA 8260 09/03 09/03 MO. 
Chlorobenzene 0.0010 u mg/L EPA 8260 09/03 09/03 MO 
Chloroethane 0.0010 u mg/L EPA 8260 09/03 09/03 MO. 
Chloroform 0.0010 u mg/L EPA 8260 09/03 09/03 MO. 
Chloromethane 0.0010 u mg/L EPA 8260 09/03 09/03 MO 
2-Chlorotoluene 0.0010 u mg/L EPA 8260 09/03 09/03 MO 
4-Chlorotoluene 0.0010 u mg/L EPA 8260 09/03 09/03 MO 
Dibromochloromethane 0.0010 u mg/L EPA 8260 09/03 09/03 MCM 
12Dibromo3Chloropropane 0.0010 u mg/L EPA 8260 09/03 09/03 MO 
1,2-Dibromoethane 0.0010 u mg/L EPA 8260 09/03 09/03 MCM 
D ibromomethane 0.0010 u mg/L EPA 8260 09/03 09/03 MC« 
1,2-Dichlorobenzene 0.0010 u mg/L EPA 8260 09/03 09/03 MCM 
1,3-Dichlorobenzene 0.0010 u mg/L EPA 8260 09/03 09/03 MCM 
1,4-Dichlorobenzene 0.0010 u mg/L EPA 8260 09/03 09/03 MCM 
D i chlorod ifluoromethane 0.0010 u mg/L EPA 8260 09/03 09/03 MCM 
1,1-Dichloroethane 0.0010 u mg/L EPA 8260. v 09/03 09/03 MCM 
1,2-Dichloroethane 0.0016 mg/L EPA 8260(7} " J- / 09/03 09/03 MCM 
1,1-Dichloroethene 0.0010 u mg/L EPA 8260 09/03 09/03 MCM 
cis-1,2-Dichloroethene 0.0010 u mg/L EPA 8260 09/03 09/03 MCM 
translf 2-Dichloroethene 0.0010 u mg/L EPA 8260 09/03 09/03 MCM 
1,2-Dichloropropane 0.0010 u mg/L EPA 8260 09/03 09/03 MCM 
1,3-Dichloropropane 0.0010 u mg/L EPA 8260 09/03 09/03 HCM 
2,2-Dichloropropane 0.0010 u mg/L EPA 8260 09/03 09/03 MCM 
1,1-Dichloropropene 0.0010 u mg/L EPA 8260 09/03 09/03 MCM 
Ethylbenzene 0.0010 u mg/L EPA 8260 09/03 09/03 MCM 
Hexachlorobutadiene 0.0010 u mg/L EPA 8260 09/03 09/03 MCM 
Isopropylbenzene 0.0010 u mg/L EPA 8260 09/03 09/03 MCM 

• 

p-Isopropyltoluene 0.0010 u mg/L EPA 8260 09/03 09/03 MCM 

S ^3Uö Member ol the SGS Group (Sociele Generale de Surveillance) 
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jdt COMMERCIAL TESTING 
ENVIRONMENTAL  LABORATORY  SERVICES 

 ?*fe*1  

& ENGINEERING CO. 

Chemlab Ref.#   :93.4395-9 
Client Sample ID :BRW-AQ€|=-SW08 
Matrix        :WATEP <y=*£2> 

Methylene Chloride 
Napthalene 
n-Propylbenzene 
Styrene 
1112-Tetrachloroethane 
1122-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Tr i chlorofluoromethan e 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl Chloride 
p+m-Xylene 
o-Xylene 

REPORT Of ANALYSIS ̂ OT" 
BARROW 

0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0010 u mg/L 
0.0024 mg/L 
0.0030 mg/L 
0.0010 u mg/L 
0.0027 mg/L 
0.0036 mg/L 

to 

EPA 8260t 
EPA 8260(3-)_J 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 

5633 B STHEE- 
ANCHORAGE. AK 9951 i 

. TEL: (907) 562-23-»: 

■/rnjfi^(907) 561""° 

09/03 09/03 M 
09/03 09/03 M 
09/03 09/03 K: 
09/03 09/03 M: 
09/03 09/03 M: 
09/03 09/03 Mc 
09/03 09/03 MC 
09/03 09/03 MC 
09/03 09/03 MC 
09/03 09/03 MC 
09/03 09/03 MC 
09/03 09/03 MC 
09/03 09/03 MC 
09/03 09/03 • MC 
09/03 09/03 MC 
09/03 09/03 MC 
09/03 09/03 MC 
09/03 09/03 MC 
09/03 09/03 MC 
09/03 09/03 MC 

(ß    ^ 

0- *     See Special Instructions Above 
** See Sample Remarks Above 
U = Undetected, Reported value is the practical quantification limit. 
D = Secondary dilution. 

UA = Unavailable 
NA = Not Analyzed 
LT = Less Than 
GT = Greater Than 

© Member of the SGS Group (Societe Generale de Surveillance! 



Agk.           COMMERCIAL TESTING & ENGINEERING CO. 
  

M     W^^                ENVIRONMENTAL LABORATORY SERVICES 

^Chemlab Ref.S   :93.4396-3 
REPORT of ANALYSTS 

i633 B STREET 

Client Sample ID :BRH-AO62--SW08 BARROW 
Matrix         : WATER £<S<23 

ANCHORAGE. AK 99518 
TEL |S07) 562-2343 
FAX (907) 561-5301 

Client Name ICF KAISER ENGINEERING WORK Order :70161 Ordered By 
Project Name 
Projectt 
□ucm 

RAY MORRIS Report Completed :09/28/93 
DEW LINE RI/FS BARROW 
41096-412-01 

Collected 
Received 

:08/26/93 
-.08/28/93 

@ 17:00 
@ 09:35 

hrs 
hrs i noxw               ;UM Technical Di rector :STEPHEN,C. EDE 

Released By 
' (.    /T&HJ, -/ 

/ 
*/£i^</ < 

sample Remarks: SAMPLE COLLECTED BY: D. NOE. 
 yU. ÜS 

QC Allowable Ext. Anal 
Parameter Results Qual Units Method Limits  Date Date Inlt 

Semivolatile Organics EPA 8270 
Phenol 0.011 u mg/L EPA 8270 09/02 09/25 MTT 
bis(2-Chloroethyl)ether 0.011 u mg/L EPA 8270 09/02 09/25 MTT 
2-Chlorophenol 0.011 u mg/L EPA 8270 09/02 09/25 MTT 
1,3-Dichlorobenzene 0.011 u mg/L EPA 8270 09/02 09/25 MTT 
1,4-Dichlorobenzene 0.011 u mg/L EPA 8270 09/02 09/25 MTT Benzyl Alcohol 0.011 u mg/L EPA 8270 09/02 09/25 MTT 
1,2-Dichlorobenzene 0.011 u mg/L EPA 8270 '- 09/02 09/25 MTT 
2-Methylphenol 0.011 u mg/L EPA 8270 09/02 09/25 MTT 

^ bis(2-Chloroisopropyl)e 0.011 u mg/L EPA 8270 09/02 09/25 MTT ■ . 4-Methylphenol 0.011 u mg/L EPA 8270 09/02 09/25 MTT m   n-Nitroso-dl-n-Propylam 
Hexachloroethane 
Nitrobenzene 

0.011 
0.011 
0.011 

u 
u 
u 

mg/L 
mg/L 
mg/L 

EPA 
EPA 
EPA 

8270 
8270 
8270 

09/02 
09/02 
09/02 

09/25 
09/25 
09/25 

MTT 
MTT 
MTT 

Isophorone 
2-Nitrophenol 

0.011 u mg/L EPA 8270 09/02 09/25 MTT 
0.011 u mg/L EPA 8270 09/02 09/25 MTT 

2,4-Dimethylphenol 0.011 u mg/L EPA 8270 09/02 09/25 MTT 
Benzole Acid 0.011 u mg/L EPA 8270 09/02 09/25 MTT 
bis(2-Chloroethoxy)Meth 0.011 u mg/L EPA 8270 09/02 09/25 MTT 
2,4-Dichlorophenol 0.011 u mg/L EPA 8270 09/02 09/25 MTT 
1,2,4-Trichlorobenzene 0.011 u mg/L EPA 8270 09/02 09/25 MTT 
Naphthalene 0.011 u mg/L EPA 8270 09/02 09/25 MTT 
4-Chloroaniline 0.011 u mg/L EPA 8270 09/02 09/25 MTT 
Hexachlorobutadiene 0.011 u mg/L EPA 8270 09/02 09/25 MTT 
4-Chloro-3-Methylphenol 0.011 u mg/L EPA 8270 09/02 09/25 MTT 
2-Methylnaphthalene 0.011 u mg/L EPA 8270 09/02 09/25 MTT 
Hexachlorocyclopentadie 0.011 u mg/L EPA 8270 09/02 09/25 MTT 
2,4,6-Trichlorophenol 0.011 u mg/L EPA 8270 09/02 09/25 MTT 
2,4,5-Trichlorophenol 0.011 u mg/L EPA 8270 09/02 09/25 MTT 
2-Chloronaphthalene 0.011 u mg/L EPA 8270 09/02 09/25 MTT 
2-Nitroaniline 0.011 u rag/L EPA 8270 09/02 09/25 MTT 
Dimethylphthalate 0.011 u mg/L EPA 8270 09/02 09/25 MTT 
Acenaphthylene 0.011 u mg/L EPA 8270 09/02 09/25 MTT 
2,6-Dlnitrotoluene 0.011 u mg/L EPA 8270 09/02 09/25 MTT 
3-Nitroaniline 0.011 u mg/L EPA 8270 09/02 09/25 MTT 
Acenaphthene 0.011 u mg/L EPA 8270 09/02 09/25 MTT 
2,4-Dlnitrophenol 0.011 u mg/L EPA 8270 09/02 09/25 MTT 

^ 4-Nitrophenol 0.011 u mg/L EPA 8270 09/02 09/25 HTT 

@ Member ol the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



zlk COMMERCIAL TESTING & ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY  SERVICES 

<Pvv»\ REPORT of ANALYSIS 
Chemlab Ref.*   :93.4396-3 
Client Sample ID :BRW-A©e2--SW08 BARROW 
Matrix          : WATER i>Se;i3 

Dibenzofuran 0.011 U mg/L EPA 8270 
2,4-Dinitrotoluene 0.011 u mg/L EPA 8270 
Diethylphthalate 0.011 u mg/L EPA 8270 
4-Chlorophenyl-Phenylet 0.011 u mg/L EPA 8270 
Fluorene 0.011 u mg/L EPA 8270 
4-Nltroaniline 0.011 u mg/L EPA 8270 
4,6-Dinitro-2-Methylphe 0.011 u mg/L EPA 8270 
n-Nitrosodiphenylantine 0.011 u mg/L EPA 8270 
4-Bromophenyl-Phenyleth 0.011 u mg/L EPA 8270 
Hexachlorobenzene 0.011 u mg/L EPA 8270 
Pentachlorophenol 0.011 u mg/L EPA 8270 
Phenanthrene 0.011 u mg/L EPA 8270 
Anthracene 0.011 u mg/L EPA 8270 
di-n-Butylphthalate 0.011 u mg/L EPA 8270 
Fluoranthene 0.011 u mg/L EPA 8270 
Pyrene 0.011 u mg/L EPA 8270 
Butylbenzylphthalate 0.011 u mg/L EPA 8270 
3,3-Dichlorobenzidine 0.011 u mg/L EPA 8270 
Benzo(a)Anthracene 0.011 u mg/L EPA 8270 
Chrysene 0.011 u mg/L EPA 8270 
bis(2-Ethylhexyl)Phthal 0.011 u mg/L EPA 8270 
di-n-Octylphthalate 0.011 u mg/L EPA 8270 
Benzo(b)Fluoranthene 0.011 u mg/L EPA 8270 

. Benzo(k)Fluoranthene 0.011 u mg/L EPA 8270 
Benzo(a)Pyrene 0.011 u mg/L EPA 8270 
Indeno(1,2,3-cd)Pyrene 0.011 u mg/L EPA 8270 
Dibenz(a, h)Anthracene 0.011 u mg/L EPA 8270 
Benzo (g,h, DPerylene 0.011 u mg/L EPA 8270 

Total Metals Analysis —__ - 
ICP Screen, ICF EPA 
Aluminum 0.1 u mg/L EPA 6010 
Antimony 0.1 u mg/L EPA 6010 
Arsenic 0.1 u mg/L EPA 6010 
Barium 0.05 u mg/L EPA 6010 
Beryllium 0.05 u mg/L . EPA 6010 
Cadmium 0.05 u mg/L EPA 6010 
Calcium 35 mg/L EPA 6010 
Chromium 0.05 u mg/L EPA 6010 
Cobalt 0.1 u mg/L EPA 6010 
Copper 0.05 u mg/L EPA 6010 
Iron 2.B mg/L EPA 6010 
Lead 0.1 u mg/L EPA 6010 
Magnesium 35 mg/L EPA 6010 
Manganese 0.14 mg/L EPA 6010 
Molybdenum 0.05 u mg/L EPA 6010 
Nickel 0.05 u mg/L EPA 6010 
Potassium 10 mg/L EPA 6010 
Selenium 0.1 u mg/L EPA 6010 
Silver 0.05 u mg/L EPA 6010 
Sodium 160 mg/L EPA 6010 

n/a 

TRITT <>633 B STRE"ET 
ANCHORAGE. AK 99518 

TEL (907) 562-2343 
FAX (907| 561-5301 

09/02 09/25 MTT 
09/02 09/25 MTT 
09/02 09/25 MTT 
09/02 09/25 MTT 
09/02 09/25 MTT 
09/02 09/25 MTT 
09/02 09/25 MTT 
09/02 09/25 MTT 
09/02 09/25 MTT 
09/02 09/25 MTT 
09/02 09/25 MTT 
09/02 09/25 MTT 
09/02 09/25 MTT 
09/02 09/25 MTT 
09/02 09/25 MTT 
09/02 09/25 MTT 
09/02 09/25 MTT 
09/02 09/25 MTT 
09/02 09/25 MTT 
09/02 09/25 MTT 
09/02 09/25 MTT 
09/02 09/25 MT!." 
09/02 
09/02 

09/25 
09/25 *r 

09/02 09/25 MTT 
09/02 09/25 MTT 
09/02 09/25 MTT 
09/02 09/25 MTT 

09/15 09/20 DFL 
09/15 09/20 DFL 
09/15 09/20 DFL 
09/15 09/20 DFL 
09/15 09/20 DFL 
09/15 09/20 DFL 
09/15 09/20 DFL 
09/15 09/20 DFL 
09/15 09/20 DFL 
09/15 09/20 DFL 
09/15 09/20 DFL 
09/15 09/20 DFL 
09/15 09/20 DFL 
09/15 09/20 DFL 
09/15 09/20 DFL 
09/15 09/20 DFL 
09/15 09/17 DFL 
09/15 09/20 DFL 
09/15 09/20 DFL 
09/15 09/17 

Member of the SGS Group (Sociele Generale de Surveillance) 

-.NVIRONMENTAL SERVICES IN ALASKA. COLORADO, UTAH. ILLINOIS, OHIO, MARYLAND. WEST VIRGINIA, NEW JERSEY. SOUTH CAROLINA 



pN°^N!!??i±LTEST,NG * ENGINEERING CO. ENVIRONMENTAL  LABORATORY  SERVICES 

ij^i  
:hemiab Ref.#   :93.4396-3 
Client Sample ID :BRW-AO€^-SW08 
Matrix        :WATERS2£a 

REPORT of ANALYSIS 

BARROW 

Thallium 
Vanadium 
Zinc 

Dissolved Metals Anaiys 
ICP Screen, ICF 
Aluminum 
Ant iraony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
jSelenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

TOC, Nonpurgable 
...TOC Range 
...TOC Concentration 

0.0050 U 
0.05 U 

0.050 U 

0.1 
0.1 
0.1 

0.05 
0.05 
0.05 

36 
0.05 
0.1 

0.05 
0.36 
0.1 
34 

0.13 
0.05 
0.05 

11 
0.1 

0.05 
160 

0.0050 
0.05 

0.050 

15.7-18.0 
17.2 

U 
U 
U 
U 
U 
U 

U 
U 
u 

u 
u 

u 
u 

u 
u 
u 

mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 

EPA 7841 
EPA 6010 
EPA 6010 

EPA 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 7841 
EPA 6010 
EPA 6010 

EPA 9060 
EPA 9060 
EPA 9060 

n/a 

n/a 

5833 B STREET 
ANCHORAGE. AK 93518 

TEL: (907) M2-23-I3 
PAX: (907) 561-5301 

09/15 09/17 KAW 
09/15 09/20 DFL 
09/15 09/20 DFL 

09/15 09/20 DFL 
09/15 09/20 DFL 
09/15 09/20 DFL 
09/15 09/20 DFL 
09/15 09/20 DFL 
09/15 09/20- DFL 
09/15 09/20 DFL 
09/15 09/20 DFL 
09/15 09/20 DFL 
09/15 09/20 DFL 
09/15 09/20 DFL 
09/15 09/20 DFL 
09/15 09/20 DFL 
09/15 09/20 DFL 
09/15 09/20 DFL 
09/15 09/20 DFL 
09/15 09/17 DFL 
09/15 09/20 DFL 
09/15 09/20 DFL 
09/15 09/17 DFL 
09/15 09/17 KAM 
09/15 09/20 DFL 
09/15 09/20 DFL 

09/08 CMR 
09/08 CMR 

JL     See Special Instructions Above 
Mm  See Sample Remarks Above 

IT- S^HCtedA<?e??rted VaiUe ls the Practical quantification limit, u = Secondary dilution. 

UA = Unavailable 
NA = Not Analyzed 
LT = Less Than 
GT = Greater Than 

Member ol the SGS Group (Soclete Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. .LL.NO.S, OH.O. MARYLAND. WEST V.RGINIA. NEW JERSEY. SOUTH CAROLINA 



^1t 
Client Name 
Ordered By 
Project Name 
Project* 
PWSID 

COMMERCIAL TESTING 
ENVIRONMENTAL  LABORATORY  SERVICES 

AVI  
& ENGINEERING CO. 

Chemlab Ref.* 
Client Sample ID 
Matrix 

93.4394-4 
BRW-ft6€2--SW08 
WATER551?0 

REPORT Of ANALYSIS 

BARROW 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
FAX: (907) 561-5301 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS 
41096-412-01 
UA 

WORK Order :70157 

Sample Remarks: SAMPLE COLLECTED BY: D. NOE AND S.S. SEPPOVEN 

Report Completed : 09/28/93 
Collected       : 08/26/93 @ 17:00 
Received        :08/28/93 @ 09:35 
Technical Director:STEPHEN £.  EDE 

Released By : /"" ^1/        , 

hrs 
hrs 

Parameter 
QC 

Results Qual Units 
Allowable Ext. Anal 

Method      Limits  Date Date  Init 

Residue, Non-Filterable 
Res idue.Filterable(TDS) 

12 
677 

mg/L 
mg/L 

EPA 160.2 
EPA 160.1 500 

09/02 09/02 
09/07 

GPP 
RJK 

*  See Special Instructions Above UA 
** See Sample Remarks Above NA 
U = Undetected, Reported value is the practical quantification limit. LT 
D = Secondary dilution. GT 

Unavailable• 
Not Analyzed^ 
Less Than 
Greater Than 

Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORAOO. UTAH, ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



ICFID BRW-SS03-S01 
F&BI Number 1122 
Sample Type soil 
Date Received 8/27/93 
% Dry Weight 86 
Sequence Date #5-08/31/93 
Leaded Gas 
JP-4 <60 
Lube Oil <120 
Diesel <60 
Spike Level 
Unknown Semi-vola 
Pentacosane 75 
Sequence Date 
PCB 1221 
PCB 1232 
PCB 1016 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 
Spike Level 
Dibutyl Chlorendate 
Sequence Date 
alpha-BHC 
beta-BHC 
gamma-BHC 
delta-BHC 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
DDE 
Dieldrin 
Endrin 
Endosulfan II 
DDD 
Endrin Aldehyde 
DDT 
Endosulfan Sulfate 
Endrin Ketone 
Methoxy Chlor 
Chlordane 
Dibutyl Chlorendate 
Spike Level 
Vol Sequence #1&2-09/02/93 
CCI4 <0.02 
TCA <0.02 
Benzene 0.35 T 
TCE <0.02 
Toluene 5.3 
PCE <0.02 
Ethylbenzene 0.26 
Xylenes 1.6 3- 
Gasoline tf HT 
Spike level 
BFB 109 

BRW-SS03-S02 
1124 
soil 

8/27/93 
91 

#5-08/31/93 

<50 
<110 
<50 

70 

#1&2-09/02/93 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.04 

<i r 

91 

BRW-SS03-S03 
1126 
soil 

8/27/93 
90 

#5-08/31/93 

<50 
<110 
<50 

67 

or 

#1&2-09/02/93 

0<< <.OZ. 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.04 

<i r 

96 



ICFID BRW-SS03-S04 BRW-SS03-S05 BRW-SS03-S06                / 

F&BI Number 1128 1130 1132 

Sample Type soil soil soil 

Date Received 8/27/93 8/27/93 8/27/93 

% Dry Weight 98 97 98 

Sequence Date #5-08/31/93 #5-08/31/93 #5-08/31/93 

Leaded Gas 
JP-4 <50 <50 <50 

Lube Oil <100 <100 <100 

Diesel <50 <50 <50 

Spike Level 
Unknown Semi-vola 
Pentacosane 66 55 59 

Sequence Date 
PCB 1221 
PCB 1232 
PCB 1016 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 
Spike Level 
Dibutyl Chlorendate 
Sequence Date 
alpha-BHC 
beta-BHC 
gamma-BHC 
delta-BHC 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
DDE 
Dieldrin 
Endrin 
Endosulfan II 
DDD 
Endrin Aldehyde 
DDT 
Endosulfan Sulfate 
Endrin Ketone 
Methoxy Chlor 
Chlordane 
Dibutyl Chlorendate 
Spike Level 
Vol Sequence #1&2-09/02/93 #1&2-09/02/93 #1&2-09/02/93 

CCI4 <0.02 <0.02 <0.02 

TCA JkSL.ot. <0.02 <0.02 

Benzene <0.02 <0.02 <0.02 

TCE <0.02 <0.02 <0.02 
Toluene <0.02 <0.02 <0.02 

PCE <0.02 <0.02 <0.02 
Ethylbenzene &e3<.c>2 <0.02 <0.02 
Xylenes Wc.oH jkiho.zr <0.04 

Gasoline <i r <1 T <1   3" 
Spike level 
BFB 94 109 70 

n. 



ICFID 
F&BI Number 
Sample Type 
Date Received 
% Dry Weight 
Sequence Date 
Leaded Gas 
JP-4 
Lube Oil 
Diesel 
Spike Level 
Unknown Semi-vola 
Pentacosane 
Sequence Date 
PCB 1221 
PCB1232 
PCB 1016 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 
Spike Level 
Dibutyl Chlorendate 
Sequence Date 
alpha-BHC 
beta-BHC 
gamma-BHC 
delta-BHC 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
DDE 
Dieldrin 
Endrin 
Endosulfan II 
DDD 
Endrin Aldehyde 
DDT 
Endosulfan Sulfate 
Endrin Ketone 
Methoxy Chlor 
Chlordane 
Dibutyl Chlorendate 
Spike Level 
Vol Sequence 
CCI4 
TCA 
Benzene 
TCE 
Toluene 
PCE 
Ethylbenzene 
Xylenes 
Gasoline 
Spike level 
BFB 

BRW-SS03-S06 
1132dup 

soil 
8/27/93 

#5-08/31/93 

<50 
<100 
<50 

92 

BRW-SS03-S06 
1132 ms 

soil 
8/27/93 

#5-08/31/93 

98 
500 

105 

BRW-SS03-S06 
1132msd 

soil 
8/27/93 

#5-08/31/93 

92 
500 

136 



■\$A 

ICFID BRW-SS03-S07 BRW-SS03-SD01 BRW-SS03-SD02              (^S[ $ 
830                          Uvi   / F&BI Number 1134 828 

Sample Type soil soil soil                                <\A 

Date Received 8/27/93 8/27/93 8/27/93 
% Dry Weight 98 96 65                                 ^ 
Sequence Date #5-08/31/93 #6-08/28/93 #6-08/28/93                         fl| 
Leaded Gas 
JP-4 <50 <50 700 
Lube Oil <100 <100 <150 
Diesel <50 270 T 500 3" 
Spike Level 
Unknown Semi-vola 
Pentacosane 79 107 118 
Sequence Date #6-08/28/93 #6-08/28/93 
PCB1221 <0.1 <0.1 
PCB 1232 <0.1 <0.1 
PCB 1016 <0.1 <0.1 
PCB 1242 <0.1 <0.1 
PCB 1248 <0.1 <0.1 

PCB 1254 <0.1 <0.1 

PCB 1260 <0.1 <0.1 

Spike Level 
Dibutyl Chlorendate 107 78 
Sequence Date 
alpha-BHC 
beta-BHC 
gamma-BHC 
delta-BHC 
Heptachlor ji 
Aldrin W 
Heptachlor Epoxide 
Endosulfan I 
DDE 
Dieldrin 
Endrin 
Endosulfan II 
DDD 
Endrin Aldehyde 
DDT - 
Endosulfan Sulfate 
Endrin Ketone 
Methoxy Chlor 
Chlordane 
Dibutyl Chlorendate 
Spike Level 
Vol Sequence #142-09/02/93 #3-08/28/93, #4-08/29/93 #3-08/28/93, #4-08/29/93 
CCI4 <0.02 <0.02 <0.03 
TCA ß&<O.OT <0.02 <0.03 
Benzene <0.02 <0.02 <0.03 
TCE <0.02 <0.02 <0.03 
Toluene <0.02 Q^5"0.<?V& T <0.03 
PCE <0.02 <0.02 <0.03 
Ethylbenzene <0.02 <0.02 pX   hlT                  Jh 
Xylenes <0.04 <0.19 >r  Z.<*T                W 
Gasoline <i r <2     r 1200   T 
Spike level 
BFB 106 106 117 

A1- 



• 

ICFID 
F&BI Number 
Sample Type 
Date Received 
% Dry Weight 
Sequence Date 
Leaded Gas 
JP-4 
Lube Oil 
Diesel 
Spike Level 
Unknown Semi-vola 
Pentacosane 
Sequence Date 
PCB 1221 
PCB 1232 
PCB 1016 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 
Spike Level 
Dibutyl Chlorendate 
Sequence Date 
alpha-BHC 
beta-BHC 
gamma-BHC 
delta-BHC 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
DDE 
Dieldrin 
Endrin 
Endosulfan II 
DDD 
Endrin Aldehyde 
DDT 
Endosulfan Sulfate 
Endrin Ketone 
Methoxy Chlor 
Chlordane 
Dibutyl Chlorendate 
Spike Level 
Vol Sequence 
CCI4 
TCA 
Benzene 
TCE 
Toluene 
PCE 
Ethylbenzene 
Xylenes 
Gasoline 
Spike level 
BFB 

BRW-SS03-SD03 
832 
soil 

8/27/93 
46 

#6-08/28/93 

1500 
<220 
450 X 

20 biogenic 
98 

#6-08/28/93 
<{X<0.1 T 

<W 
<öf1 
<Q^ 
<0T1 

94 
#6-08/28/93 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.1 
<0.5 
94 

BRW-SS03-SD04 BRW-SS03-SD05 
834 836 
soil soil 

8/27/93 8/27/93 
68 71 

#6-08/28/93 #6-08/28/93 

<70 15000 
<150 <140 
<70T" 11000 T 

130 biogenic 
97 100 

#6-08/28/93 #6-08/28/93 
<0.1 <0.1 
<0.1 <0.1 
<0.1 <0.1 
<0.1 <0.1 
<0.1 <0.1 
<0.1 <0.1 
<0.1 <0.1 

98 100 
#6-08/28/93 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.1 
<0.5 
98 

#3-08/28/93, #4-08/29/93 #3-08/28/93, #4-08/29/93 
<0.03 <0.03 
<0.03 <0.03 
<0.03 <0.03 
<0.03 <0.03 
<0.03 <0.03 
<0.03 <0.03 
<0.03 0.5   T 
<0.06 Z? S.3J~ 

<3    X j# /j^r 

V 

104 94 



ICFID BRW-SS03-SD06 BRW-SS03-SD07                   BRW-SS03-SD08 
F&BI Number 838 840 842 H A<A- 
Sample Type soil soil soil «» 

Date Received 8/27/93 8/27/93 8/27/93 
% Dry Weight 83 82 83 

• 
Sequence Date #6-08/28/93 #6-08/28/93                             #6-08/28/93 
Leaded Gas 
JP-4 <60 700 240 
Lube Oil <120 <120 120 

Diesel eö<6<>jr 300 T                                     110  J* 
Spike Level 
Unknown Semi-vola 
Pentacosane 103 93 104 

Sequence Date #6-08/28/93 #6-08/28/93                             #6-08/28/93 
PCB 1221 <0.1 <0.1 <0.1 
PCB 1232 <0.1 <0.1 <0.1 
PCB 1016 <0.1 <0.1 <0.1 

PCB 1242 <0.1 <0.1 <0.1 

PCB 1248 <0.1 <0.1 <0.1 

PCB 1254 <0.1 <0.1 <0.1 

PCB 1260 <0.1 <0.1 <0.1 

Spike Level 
Dibutyl Chlorendate 98 93 104 
Sequence Date #6-08/28/93 #6-08/28/93                             #6-08/28/93 
alpha-BHC <0.01 <0.01 J"                                  <0.01   T 
beta-BHC <0.01 <0.01 <0.01 

gamma-BHC <0.01 <0.01 <0.01 
delta-BHC <0.01 <0.01 <0.01 

Heptachlor <0.01 <0.01 <0.01 

• Aldrin <0.01 <0.01 <0.01 
Heptachlor Epoxide <0.01 <0.01 <0.01 
Endosulfan I <0.01 <0.01 <0.01 

DDE <0.01 <0.01 <0.01 
Dieldrin <0.01 <0.01 <0.01 
Endrin <0.01 <0.01 <0.01 
Endosulfan II <0.01 <0.01 <0.01 

DDD <0.01 <0.01 <0.01 
Endrin Aldehyde <0.01 <0.01 <0.01 
DDT <0.01 <0.01 <0.01 
Endosulfan Sulfate <0.01 <0.01 

<0.01 i 
<0.01 

'                                   <0.01 l 
/ 

Endrin Ketone <0.01 f 
Methoxy Chlor <0.1 <o.i r< ̂                                         <0.1   9- 

Chlordane <0.5 <0.5 3 <0.5 T 
Dibutyl Chlorendate 98 94 104 
Spike Level 
Vol Sequence #3-08/28/93, #4-08/29/93 #3-08/28/93, #4-08/29/93       #3-08/28/93, #4-08/29/93 
CCI4 <0.02 <0.02 <0.02 
TCA <0.02 <0.02 <0.02 
Benzene <0.02 <0.02 <0.02 
TCE <0.02 <0.02 <0.02 
Toluene <0.02 <0.02 <0.02 
PCE <0.02 <0.02 <0.02 
Ethylbenzene <0.02 1 T                                  *£ 1.2T 

• Xylenes <0.04 JET 6>,ST                             fr* -7.1 3~ 
Gasoline <2  T 2X6 -, WJ                        WtboT 
Spike level 
BFB 86 106 100 



ICFID BRW-SS03-SW01 BRW-SS03-SW01 BRW-SS03-SW02 
F&BI Number 794 843 798 
Sample Type water water water 
Date Received 8/27/93 8/27/93 8/27/93 
% Dry Weight 
Sequence Date 8/31/1993 !! 
Leaded Gas 
JP-4 <200 
Lube Oil <2000 
Diesel <3a/Q<Z£~00 
Spike Level 
Unknown Semi-vola 
Pentacosane 58 
Sequence Date #5-08/28/93 
PCB 1221 <z<sr 
PCB 1232 <2- 
PCB 1016 <£ 
PCB 1242 <Z 
PCB 1248 <Z 
PCB 1254 <* \ 
PCB 1260 5*V 

Spike Level 
Dibutyl Chlorendate 60 
Sequence Date 
alpha-BHC 
beta-BHC 
gamma-BHC 
delta-BHC 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
DDE 
Dieldrin 
Endrin 
Endosulfan II 
DDD 
Endrin Aldehyde 
DDT 
Endosulfan Sulfate 
Endrin Ketone 
Methoxy Chlor 
Chlordane 
Dibutyl Chlorendate 
Spike Level 
Vol Sequence #1&2-08/25/93 #1&2-08/25/93 
CCI4 <1 <1 
TCA <1 <1 
Benzene <1 <1 
TCE <1 <1 
Toluene <1 <1 
PCE <1 <1 
Ethylbenzene <1 <1 
Xylenes <2 11 
Gasoline <50 J 200 T 
Spike level 
BFB 127 110 



!»* 
ICFID BRW-SS03-SW02 BRW-SS03-SW03 BRW-SS03-SW03 trW 
F&BI Number 844 800 845 

Sample Type water water water 

Date Received 8/27/93 8/27/93 8/27/93 

% Dry Weight 

• Sequence Date #5-08/28/93 #5-08/28/93 

Leaded Gas 
JP-4 <200 <200 

Lube Oil <2000 <2000 

Diesel *s2eo*<2^o <2QÜ~^Z^oo 

Spike Level 
Unknown Semi-vola 
Pentacosane 70 92 

Sequence Date #5-08/28/93 #5-08/28/93 

PCB1221 <2T<L&- <2- CS~ 

PCB 1232 <? <2T 
■ 

PCB1016 <Z <X 

PCB 1242 ** <? 
PCB 1248 <z <z 
PCB 1254 <* I <L 

PCB 1260 *v <# Y 
Spike Level 
Dibutyl Chlorendate 68 92 

Sequence Date 
alpha-BHC 
beta-BHC 
gamma-BHC 
delta-BHC 
Heptachlor 
Aldrin • 
Heptachlor Epoxide 
Endosulfan I 
DDE 
Dieldrin 
Endrin 
Endosulfan II 
DDD 
Endrin Aldehyde 
DDT 
Endosulfan Sulfate 
Endrin Ketone 
Methoxy Chlor 
Chlordane 
Dibutyl Chlorendate 
Spike Level 
Vol Sequence #142-08/25/93 

CCI4 <1 

TCA <1 
Benzene <1 

TCE <1 
Toluene 10 

PCE <1 
Ethylbenzene 
Xylenes 

5 
11 • 

Gasoline £ß6l3& r 
Spike level 
BFB 117 



ICFID BRW-SS03-SW04 BRW-SS03-SW04 BRW-SS03-SW05 
F&BI Number 804 846 806 
Sample Type water water water 
Date Received 8/27/93 8/27/93 8/27/93 

• 

% Dry Weight 
Sequence Date #5-08/28/93 
Leaded Gas 
JP-4 <200 
Lube Oil <2000 
Diesel «2ÜCT* ZS~oo 
Spike Level 
Unknown Semi-vola 
Pentacosane 74 
Sequence Date #5-08/28/93 
PCB 1221 <2^r* 
PCB1232 *2"   / 
PCB 1016 «2 
PCB 1242 *ar 
PCB 1248 <z 
PCB 1254 

<#. V PCB 1260 
Spike Level 
Dibutyl Chlorendate 74 
Sequence Date 
alpha-BHC 
beta-BHC 
gamma-BHC 
delta-BHC 

• 

Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
DDE 
Dieldrin 
Endrin 
Endosulfan II 
DDD 
Endrin Aldehyde 
DDT 
Endosulfan Sulfate 
Endrin Ketone 
Methoxy Chlor 
Chlordane 
Dibutyl Chlorendate 
Spike Level 
Vol Sequence #1&2-08/25/93 #1&2-08/25/93 
CCI4 <1 <1 
TCA <1 <1 
Benzene <1 83 
TCE <1 <1 
Toluene <1 <1 
PCE <1 <1 

• 

Ethylbenzene <1 21 
Xylenes <2 280 
Gasoline <50 T 4$ee/'26 J" 
Spike level 
BFB 109 100 



J* 
ICFID BRW-SS03-SW05 BRW-SS03-SW06 BRW-SS03-SW06 lAfi 
F&BI Number 847 810 848 *1? Sample Type water water water 
Date Received 8/27/93 8/27/93 8/27/93 

i 

% Dry Weight 

• Sequence Date #5-08/28/93 #5-08/28/93 
Leaded Gas 
JP-4 <200 <200 

Lube Oil <2000 <2000 
Diesel <«0tJ <.ZS-&0 520CT4S 2LS-&0 

Spike Level 
Unknown Semi-vola 
Pentacosane 69 86 
Sequence Date #5-08/28/93 #5-08/28/93 
PCB 1221 & *~S~ <&*<r 
PCB 1232 <2 <z 
PCB 1016 <2r <2 

PCB 1242 <Z <? 
PCB 1248 <Z <2 

PCB 1254 «52 <z 
PCB 1260 *2   > ( ^rv 
Spike Level 
Dibutyl Chlorendate 69 86 
Sequence Date 
alpha-BHC 
beta-BHC 
gamma-BHC 
delta-BHC 
Heptachlor 
Aldrin • 
Heptachlor Epoxide 
Endosulfan I 
DDE 
Dieldrin 
Endrin 
Endosulfan II 
DDD 
Endrin Aldehyde 
DDT 
Endosulfan Sulfate 
Endrin Ketone 
Methoxy Chlor 
Chlordane 
Dibutyl Chlorendate 
Spike Level 
Vol Sequence #1&2-08/25/93 K 
CCI4 <1 
TCA <1 
Benzene <1 
TCE <1 
Toluene <1 
PCE <1 
Ethylbenzene 
Xylenes 

<1 
<2 • 

Gasoline <50 T 
Spike level 
BFB 103 



ICFID BRW-SS03-SW07 BRW-SS03-SW07 BRW-SS03-SW08 
F&BI Number 812 849 814 
Sample Type water water water 
Date Received 8/27/93 8/27/93 8/27/93 

• 

% Dry Weight 
Sequence Date #5-08/28/93 
Leaded Gas 
JP-4 <200 
Lube Oil <2000 
Diesel H20Ü <.ZS"oa 
Spike Level 
Unknown Semi-vola 
Pentacosane 80 
Sequence Date #5-08/28/93 
PCB 1221 <z <-$■ 
PCB 1232 <z 
PCB 1016 <z 
PCB 1242 <2 
PCB 1248 <z 
PCB 1254 5*   . 
PCB 1260 ft   V 
Spike Level 
Dibutyl Chlorendate 79 
Sequence Date 
alpha-BHC 
beta-BHC 
gamma-BHC 
delta-BHC 

• 

Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
DDE 
Dieldrin 
Endrin 
Endosulfan II 
DDD 
Endrin Aldehyde 
DDT 
Endosulfan Sulfate 
Endrin Ketone 
Methoxy Chlor 
Chlordane 
Dibutyl Chlorendate 
Spike Level 
Vol Sequence      #l&2-08/25/93 or #3&4-08/9/93 !! #1&2-08/25/93 
CCI4 <1 H <1 
TCA <1 <1 
Benzene 22 <1 
TCE <1 <1 
Toluene 110 <1 
PCE <1 <1 

• 

Ethylbenzene 86 <1 
Xylenes 120 , 

f 
<2 

Gasoline 2000 <50 T 
Spike level 
BFB 138 103 

C»> 



ICFID BRW-SS03-SW08 
F&BI Number 850 
Sample Type water 
Date Received 8/27/93 
% Dry Weight 
Sequence Date #5-08/28/93 
Leaded Gas 
JP-4 <200 
Lube Oil <2000 
Diesel •£200" 'is^o 

Spike Level 
Unknown Semi-vola 
Pentacosane 76 
Sequence Date #5-08/28/93 
PCB 1221 *Z CS~ 
PCB 1232 <? 
PCB 1016 <2 
PCB 1242 <? 
PCB 1248 «2 
PCB 1254 <A 
PCB 1260 <*   \ f 
Spike Level 
Dibutyl Chlorendate 76 
Sequence Date 
alpha-BHC 
beta-BHC 
gamma-BHC 
delta-BHC 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
DDE 
Dieldrin 
Endrin 
Endosulfan II 
DDD 
Endrin Aldehyde 
DDT 
Endosulfan Sulfate 
Endrin Ketone 
Methoxy Chlor 
Chlordane 
Dibutyl Chlorendate 
Spike Level 
Vol Sequence 
CCI4 
TCA 
Benzene 
TCE 
Toluene 
PCE 
Ethylbenzene 
Xylenes 
Gasoline 
Spike level 
BFB 



ANALYTICAL DATA SHEETS FOR BACKGROUND (BKGD) 

• 

AK-RIFS\BARHOW\4109681301\APP.CVH 



COMMERCIALTESTING  & ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY  SERVICES 

_.      .   .    „  c ^ REPORT Of ANALYSIS 
Chemlab Ref.* :93.4397-4 
Client Sample ID   :BRW-BKGD-S01    3ARR0W 
Matrix :SOIL 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
FAX: (907)561-5301 

Client Name 
Ordered By 
Project Name 
Project* 
PWSID 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS    BARROW 
41096-412-01 
UA 

WORK Order      :70163 
Report Completed :10/15/93 
Collected       :08/26/93 
Received        :08/28/93 
Technical Director:STEPKEN ,C 

Released By : 

@ 14:20 
8 09:35 
EDE 

hrs. 
hrs. 

Sample Remarks: SAMPLE COLLECTED BY: S.S. SEPPOVEN.HIGH DETECTION LIMIT ON 8270 DUE 
TO THE FACT THAT THE EXTRACT WAS BLACK AFTER CONCENTRATION.  8260 
SAMPLE WAS OVER HOLD TIME AND NOT ANALYZED AS PER CLIENT. 

TiJiAudc) 

Parameter Qc Allowable    Ext.     Anal 
Results Qual Units Method Limits       Date    Date      Init 

Be: 

• 

Semivolatile Organics 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
2-Dichlorobenzene 
Methylphenol 

bis(2-Chloroisopropyl)e 
4-Methylphenol 
n-Nitroso-di-n-Propylam 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy)Meth 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroan iline 
Hexachlorobutad i ene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentad i e 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
lenaphthene 

EPA 8270 
40.0 U mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 
40.0 u mg/Kg EPA 8270 

09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 

@ Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO, UTAH. ILLINOIS, OHIO. MARYLAND, WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



JL COMMERCIAL TESTING 
ENVIRONMENTAL LABORATORY  SERVICES 

& ENGINEERING CO. 

SsCC >9C* 

Chemlab Ref.* 
Client Sample 
Matrix 

:93.4397-4 
ID :BRW-BKGD-S01 

:SOIL 

2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate , 
4-Chlorophenyl-Phenylet 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-Methylphe 
n-Nitrosodiphenylamine 
4-Bromophenyl-Phenyleth 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo(a)Anthracene 
Chrysene 
bis(2-Ethylhexyl)Phthal 
di-n-Octylphthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(1,2,3-cd) Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 

Sample Preparation 
Total Metals Analysis 
ICP Screen, ICF 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 

REPORT Of ANALYSIS 

BARROW 

40.0 U mg/Kg EPA 8270 
40.0 U mg/Kg EPA 8270 
40.0 U mg/Kg EPA 8270 
40.0 U mg/Kg EPA 8270 
40.0 U mg/Kg EPA 8270 
40.0 U mg/Kg EPA 8270 
40.0 U mg/Kg EPA 8270 
40.0 U mg/Kg EPA 8270 
40.0 U mg/Kg EPA 8270 
40.0 U mg/Kg EPA 8270 
40.0 U mg/Kg EPA 8270 
40.0 U mg/Kg EPA 8270 
40.0 U mg/Kg EPA 8270 
40.0 U mg/Kg EPA 8270 
40.0 U mg/Kg EPA 8270 
40.0 U mg/Kg EPA 8270 
40.0 U mg/Kg EPA 8270 
40.0 U mg/Kg EPA 8270 
40.0 U mg/Kg EPA 8270 
40.0 U mg/Kg EPA 8270 
40.0 U mg/Kg EPA 8270 
40.0 U mg/Kg EPA 8270 
40.0 U mg/Kg EPA 8270 
40.0 U mg/Kg EPA 8270 
40.0 U mg/Kg EPA 8270 
40.0 U mg/Kg EPA 8270 
40.0 U mg/Kg EPA 8270 
40.0 U mg/Kg EPA 8270 
40.0 U mg/Kg EPA 8270 
40.0 U mg/Kg EPA 8270 

  EPA 3050 Digest 

EPA 
6300 mg/Kg EPA 6010 
230 U mg/Kg EPA 6010 
23 U mg/Kg EPA 6010 

110 mg/Kg EPA 6010 
11 U mg/Kg EPA 6010 
11 U mg/Kg EPA 6010 

2800 mg/Kg EPA 6010 
11 U mg/Kg EPA 6010 
23 U mg/Kg EPA 6010 
13 mg/Kg EPA 6010 

21000 mg/Kg EPA 6010 
23 U mg/Kg EPA 6010 

2000 mg/Kg EPA 6010 
49 mg/Kg EPA 6010 
11 U mg/Kg EPA 6010 
23 mg/Kg EPA 6010 

1100 U mg/Kg EPA 6010 

n/a 

5633 B ST* m 
ANCHORAGE. AK 99! w 

TEL: (907) 562-2343 
FAX: (907) 561-5301 

09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 g 1 
09/09 10/09 1 w 
09/09 10/09 *GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 

08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/06 ^LG 

i& Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND, WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



zfk COMMERCIAL TESTING 
ENVIRONMENTAL LABORATORY SERVICES 

& ENGINEERING CO. 

REPORT Of ANALYSIS 
Chemlab Ref.* 
Client Sample ID 
Matrix 

:93.4397-4 
:BRW-BKGD-S01 
:SOIL 

BARROW 

Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

23 
110 
640 
1.2 
18 
61 

U  mg/Kg 
U J mg/Kg I. 

mg/Kg 
U  mg/Kg 

mg/Kg 
mg/Kg 

EPA 6010 
EPA 6010 
EPA 6010 
EPA 7841 
EPA 6010 
EPA 6010 

TOC, Soil 297000 mg/Kg 

(HI c^p 

PSEP Ref Lab 

5633 B STREET 
ANCHORAGE. AK 99513 

TEL: (907) 56 2-2343 
FAX: (907) 561-5301 

08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/06 DLG 
08/30 09/01 KAW 
08/30 09/01 DLG 
08/30 09/01 DLG 

«t 
See Special Instructions Above 

* See Sample Remarks Above 
= Undetected, Reported value is the practical «quantification limit. 

D = Secondary dilution. 

UA = Unavailable 
NA = Not Analyzed 
LT = Less Than 
GT = Greater Than 

'©> Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA, COLORADO, UTAH, ILLINOIS. OHIO. MARYLAND, WEST VIRGINIA, NEW JERSEY, SOUTH CAROLINA 



2tJ 
Client Name 
Ordered By 
Project Name 
Project* 
PWSID 

COMMERCIAL TESTING 
ENVIRONMENTAL  LABORATORY  SERVICES 

& ENGINEERING CO. 

Chemlab Ref.* 
Client Sample ID 
Matrix 

: 93.4397-5 
:BRW-BKGD-S02 
:SOIL 

REPORT of ANALYSIS 
* 

BARROW 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
FAX: (907) 561-5301 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS BARROW 
41096-412-01 
UA 

WORK Order 
Report Completed 
Collected 
Received 

:70163 
:10/15/93 
: 08/26/93 
-.08/28/93 

Technical Director:STEPHEN 
Released By 

Sample Remarks: SAMPLE COLLECTED BY: S.S. SEPPOVEN. HIGH DETECTION LIMIT ON 8270 DUE 
TO THE FACT THAT THE EXTRACT WAS BLACK AFTER CONCENTRATION.  8260 
SAMPLE WAS OVER HOLD TIME AND NOT ANALYZED AS PER CLIENT. 

Parameter 
QC Allowable Ext. Anal 

Results Qual Units     Method      Limits  Date Date  Init 

Semivolatile Organics 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl)e 
4-Methylphenol 
n-Nitroso-di-n-Propylam 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy)Meth 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutad i ene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadie 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 

EPA 8270 
18.0 U mg/Kg EPA 8270 
18.0 U mg/Kg EPA 8270 
18.0 u mg/Kg EPA 8270 
18.0 u mg/Kg EPA 8270 
18.0 u mg/Kg EPA 8270 
18.0 u mg/Kg EPA 8270 
18.0 u mg/Kg EPA 8270 
18.0 u mg/Kg EPA 8270 
18.0 u mg/Kg EPA 8270 
18.0 u mg/Kg EPA 8270 
18.0 u mg/Kg EPA 8270 
18.0 u mg/Kg EPA 8270 
18.0 u mg/Kg EPA 8270 
18.0 u mg/Kg EPA 8270 
18.0 u mg/Kg EPA 8270 
18.0 u mg/Kg EPA 8270 
18.0 u mg/Kg EPA 8270 
18.0 u mg/Kg EPA 8270 
18.0 u mg/Kg EPA 8270 
18.0 u mg/Kg EPA 8270 
18.0 u mg/Kg EPA 8270 
18.0 u mg/Kg EPA 8270 
18.0 u mg/Kg EPA 8270 
18.0 u mg/Kg EPA 8270 
18.0 u mg/Kg EPA 8270 
18.0 u mg/Kg EPA 8270 
18.0 u mg/Kg EPA 8270 
18.0 u mg/Kg EPA 8270 
18.0 u mg/Kg EPA 8270 
18.0 u mg/Kg EPA 8270 
18.0 u mg/Kg EPA 8270 
18.0 u mg/Kg EPA 8270 
18.0 u mg/Kg EPA 8270 
18.0 u mg/Kg EPA 8270 
18.0 u mg/Kg EPA 8270 

09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 m 
09/09 10/08 m 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 n 
09/09 10/08 ■ 

@ Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH, ILLINOIS, OHIO, MARYLAND. WEST VIRGINIA, NEW JERSEY. SOUTH CAROLINA 



COMMERCIALTESTING  & ENGINEERING CO 
ENVIRONMENTAL  LABORATORY   SERVICES 

Cheralab Ref.* 
Client Sample ID 
Matrix 

93.4397-5 
BRW-BKGD-S02 
SOIL 

REPORT of ANALYSIS 

BARROW 

m 

2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-Phenylet 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-Methylphe 
n-Nitrosodiphenylamine 
4-Bromophenyl-Phenyleth 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo(a)Anthracene 
Chrysene 
is(2-Ethylhexyl)Phthal 

: i-n-Octylphthalat e 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(l,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 

Sample Preparation 
Total Metals Analysis 
ICP Screen, ICF 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
tassium 

18.0 
18.0 
18.0 
18.0 
18.0 
18.0 
18.0 
18.0 
18.0 
18.0 
18.0 
18.0 
18.0 
18.0 
18.0 
18.0 
18.0 
18.0 
18.0 
18.0 
18.0 
18.0 
18.0 
18.0 
18.0 
18.0 
18.0 
18.0 
18.0 
18.0 

U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

18000 
170 U 
17  U 

230 
8.5 U 
8.5 
3100 

30 
17 U 
17 

22000 
17 U 

4500 
86 

8.5 
25 

2200 

U 

mg/Kg EPA 8270 
mg/Kg FPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg     EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 

EPA 3050 Digest 

EPA 
mg/L EPA 6010 
mg/L EPA 6010 
mg/L EPA 6010 
mg/L EPA 6010 
mg/L EPA 6010 
mg/L EPA 6010 
mg/L EPA 6010 
mg/L EPA 6010 
mg/L EPA 6010 
mg/L EPA 6010 
mg/L EPA 6010 
mg/L EPA 6010 
mg/L EPA 6010 
mg/L EPA 6010 
mg/L EPA 6010 
mg/L EPA 6010 
mg/L EPA 6010 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
FAX: (907) 561-5301 

09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 
09/09 10/08 GV 

n/a 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/06 DLG 

/fe> 
Member ot the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERV.CES IN ALASKA, COLORADO. UTAH, .LL.NOIS. OH.O. MARYLAND. WEST VIRGINIA, NEW JERSEY. SOUTH CAROL.NA 



^1t COMMERCIALTEST1NG &  ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY  SERVICES 

REPORT Of ANALYSIS 
Chemiab Ref.* :93.4397- -5 
Client Sample ID :BRW-BKGD-S02 BARROW 
Matrix :SOIL 

Selenium 170 U mg/L EPA 6010 
Silver 85 U mg/L EPA 6010 
Sodium 390 mg/L EPA 6010 
Thallium 0.82 U mg/L EPA 7841 
Vanadium 48 mg/L EPA 6010 
Zinc 59 mg/L EPA 6010 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
r AX: (907) 561-5301 

08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/06 DLG 
08/30 09/01 KAW 
08/30 09/01 DLG 
08/30 09/01 DLG 

*  See Special Instructions Above UA = Unavailable 
** See Sample Remarks Above NA = Not Analyzed 
U = Undetected, Reported value is the practical quantification limit.   LT = Less Than 
D = Secondary dilution. GT = Greater Than 

<& .231353   Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA, COLORADO. UTAH, ILLINOIS. OHIO. MARYLAND, WEST VIRGINIA, NEW JERSEY. SOUTH CAROLINA 



COMMERCIAL TESTING & ENGINEERING CO, 
ENVIRONMENTAL  LABORATORY  SERVICES 

Chemlab Ref.S 
Client Sample ID 
Matrix 

93.4397-6 
BRW-BKGD-S03 
SOIL 

REPORT of ANALYSIS 

BARROW 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
FAX: (907) 561-5301 

Client Name 
Ordered By 
Project Name 
Project« 
PWSID 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEM LINE RI/FS BARROW 
41096-412-01 
UA 

WORK Order      : 70163 
Report Completed :10/15/93 
Collected       : 08/26/93 
Received        :08/28/93 
Technical Director:STEPHEN C 

Released By : / 

@ 15:15 
@ 09:35 

EDE 

hrs. 
hrs. 

SamPie  Remark5:   gy%£ gSECTE:D BY:   S-S-   SEPPOVEN.     HIGH DETECTION  LIMIT ON 6270  DUET 
TO THE FACT THAT THE EXTRACT WAS BLACK AFTER CONCENTRATION.     8260 
SAMPLE WAS OVER HOLD TIME AND NOT ANALYZED AS PER CLIENT. 

Parameter 
QC 

Results Qual Units 
Allowable Ext. Anal 

Method      Limits  Date Date Init 

Semivolatile Organics 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
|,2-Dichlorobenzene 
^P-Methylphenol 
bis(2-Chloroisopropyl)e 
4-Hethylphenol 
n-Nitroso-di-n-Propylam 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy)Meth 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutad i ene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentad i e 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
J-Nitroaniline 
cenaphthene 

EPA 8270 
3.95 U ntg/Kg EPA 8270 
3.95 U mg/Kg EPA 8270 
3.95 u mg/Kg EPA 8270 
3.95 u mg/Kg EPA 8270 
3.95 u mg/Kg EPA 8270 
3.95 u mg/Kg EPA 8270 
3.95 u mg/Kg EPA 8270 
3.95 u mg/Kg EPA 8270 
3.95 u mg/Kg EPA 8270 
3.95 u mg/Kg EPA 8270 
3.95 u mg/Kg EPA 8270 
3.95 u mg/Kg EPA 8270 
3.95 u mg/Kg EPA 8270 
3.95 u mg/Kg EPA 8270 
3.95 u mg/Kg EPA 8270 
3.95 u mg/Kg EPA 8270 
3.95 u mg/Kg EPA 8270 
3.95 u mg/Kg EPA 8270 
3.95 u mg/Kg EPA 8270 
3.95 u mg/Kg EPA 8270 
3.95 u mg/Kg EPA 8270 
3.95 u mg/Kg EPA 8270 
3.95 u mg/Kg EPA 8270 
3.95 u mg/Kg EPA 8270 
3.95 u mg/Kg EPA 8270 
3.95 u mg/Kg EPA 8270 
3.95 u mg/Kg EPA 8270 
3.95 u mg/Kg EPA 8270 
3.95 u mg/Kg EPA 8270 
3.95 u mg/Kg EPA 8270 
3.95 u mg/Kg EPA 8270 
3.95 u mg/Kg EPA 8270 
3.95 u mg/Kg EPA 8270 
3.95 u mg/Kg EPA 8270 
3.95 u mg/Kg EPA 8270 

09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 

r®> 
Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA, NEW JERSEY. SOUTH CAROLINA 



zttj COMMERCIAL TESTING 
ENVIRONMENTAL  LABORATORY   SERVICES 

& ENGINEERING CO. 

Chemlab Ref.# 
Client Sample ID 
Matrix 

93.4397-6 
BRW-BKGD-S03 
SOIL 

REPORT of ANALYSIS 

BARROW 

2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-Phenylet 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-Methylphe 
n-Nitrosodiphenylamine 
4-Bromophenyl-Phenyleth 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo(a)Anthracene 
Chrysene 
bis(2-Ethylhexyl)Phthal 
di-n-Octylphthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(1,2f3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 

Sample Preparation 
Total Metals Analysis 
ICP Screen, ICF 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnes ium 
Manganese 
Molybdenum 
Nickel 
Potassium 

3 
3 
3. 
3 
3, 
3. 
3. 
3. 
3. 
3. 
3. 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 

95 
95 
95 
95 
95 
95 

15000 
75 

7.5 
220 
3.8 
3.8 

2700 
24 

7.5 
20 

21000 
9.7 

3500 
90 

3.8 
23 

1600 

U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 

u 
u 

mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 
mg/Kg EPA 8270 

EPA 3050 Digest 

EPA 
mg/L EPA 6010 
mg/L EPA 6010 
mg/L EPA 6010 
mg/L EPA 6010 
mg/L EPA 6010 
mg/L EPA 6010 
mg/L EPA 6010 
mg/L EPA 6010 
mg/L EPA 6010 
mg/L EPA 6010 
mg/L EPA 6010 
mg/L EPA 6010 
mg/L EPA 6010 
mg/L EPA 6010 
mg/L EPA 6010 
mg/L EPA 6010 
mg/L EPA 6010 

n/a 

# 
5633 B STREET 

ANCHORAGE. AK 99S18 
TEL: (907) 562-2343 
FAX: (907) 561-5301 

09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 äk 
09/09 10/10 W 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 

08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DEJI 
08/31 09/06 D1 

f©> 
Member of the SGS Group (Sociele Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA, COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY, SOUTH CAROLINA 



COMMERCIALTESTING & ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY  SERVICES 

Chemlab Ref.*   :93.4397-6 
Client Sample ID :BRW-BKGD-S03 
Matrix :SOIL 

Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

REPORT of ANALYSIS 

BARROW 

75 U mg/L EPA 6010 
38 u mg/L EPA 6010 

220 mg/L EPA 6010 
0.39 u mg/L EPA 7841 

41 mg/L EPA 6010 
49 mg/L EPA 6010 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
FAX: (907) 561-5301 

08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/06 DLG 
08/30 09/01 KAW 
08/30 09/01 DLG 
08/30 09/01 DLG 

tSee Special Instructions Above 
See Sample Remarks Above 
Undetected, Reported value is the practical quantification limit. 

U = Secondarv riiln+-ir»n Secondary dilution. 

UA = Unavailable 
NA = Not Analyzed 
LT = Less Than 
GT = Greater Than 

Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA, COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



jJhaiH 
COMMERCIAL TESTING 
ENVIRONMENTAL  LABORATORY  SERVICES 

Client Name 
Ordered By 
Project Name 
Project* 
PWSID 

& ENGINEERING CO. 

Chemlab Ref.* 
Client Sample ID 
Matrix 

: 93.4397-7 
:BRW-BKGD-S04 
:SOIL 

REPORT of ANALYSIS + 
BARROW 

5533 8 STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
?AX: (907) 551-5301 

ICF KAISER ENGINEERING 
RAY «ORRIS 
DEW LINE RI/FS BARROW 
41096-412-01 
UA 

WORK Order      :70163 
Report Completed  :10/15/93 
Collected        :08/26/93 
Received        :08/28/93 
Technical Director:STEPHEN, C 

Released By 

@ 15:40 
@ 09:35 
EDE 

hrs 
hrs 

//-p^U^Ja^ 
Sample Remarks: SAMPLE COLLECTED BY: S.S. SEPPOVEN.  HIGH DETECTION LIMIT 0N 8270 DUE 

TO THE FACT THAT THE EXTRACT WAS BLACK AFTER CONCENTRATION.  3260 
SAMPLE WAS OVER HOLD TIME AND NOT ANALYZED AS PER CLIENT. 

Parameter 
QC 

Results Qual Units 
Allowable Ext. Anal 

Method      Limits  Date Date  Init 

Semivolatile Organics 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl)e 
4-Methylphenol 
n-Nitroso-di-n-Propylam 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy)Meth 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadie 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 

EPA 8270 
5.90 U mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 
5.90 u mg/Kg EPA 8270 

09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 Ja. 
09/09 10/10 äk 
09/09 10/10 w 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 äk 

f& 
Member of the SGS Group (Societe Generale de Surveillance) 
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COMMERCIAL TESTING & ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY  SERVICES 

-herrdab Ref.* 
Client Sample ID 
Matrix 

93.4397-7 
BRW-BKGD-S04 
SOIL 

REPORT of ANALYSIS 

BARROW 

• 

2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-Phenylet 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-Methylphe 
n-Nitrosodiphenylamine 
4-Bromophenyl-Phenyleth 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo(a)Anthracene 
Chrysene 
bis(2-Ethylhexyl)Phthal 
r' i-n-Octylphthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(1,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 

Sample Preparation 
Total Metals Analysis 
ICP Screen, ICF 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
otassium 

5.90 
5.90 
5.90 
5.90 
5.90 
5.90 

90 
90 
90 
90 
90 

5.90 
5.90 
5.90 
5.90 
5.90 
5.90 
5.90 
5.90 
5.90 
5.90 
5.90 
5.90 
5.90 
5.90 
5.90 
5.90 
5.90 
5.90 
5.90 

14000 
69 

6.9 
150 
3.4 
3.4 

1700 
24 

6.9 
18 

19000 
8.7 
3200 

74 
3.4 
23 

2000 

U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 

u 
u 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 

8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 

EPA 3050 Digest 

EPA 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 

n/a 

:o. 

5633 B STREET 
ANCHORAGE. AK 99 518 

TEL: (9071 562-2343 
FAX: (907) 561 -5301 

09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 
09/09 10/10 GV 

08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/06 DLG 

Member of the SGS Group (Societe Generale de Surveillance) 
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COMMERCIAL TESTING & ENGINEERING CO 
ENVIRONMENTAL  LABORATORY  SERVICES 

Chemlab Ref.# 
Client Sample ID 
Matrix 

93.4397-7 
BRW-BKGD-S04 
SOIL 

REPORT of ANALYSIS 

BARROW 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
FAX: (907) 561-5301 

Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

69 U 
34 U 

190 
0.32 

44 
51 

U 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

EPA 6010 
EPA 6010 
EPA 6010 
EPA 7841 
EPA 6010 
EPA 6010 

08/31 09/02 
08/31 09/02 
08/31 09/06 
08/30 09/01 
08/30 09/01 
08/30 09/01 

DLG 
DLG 
DLG 
KAW 
DLG 
DLG 

*  See Special Instructions Above UA 
** See Sample Remarks Above NA 

U = Undetected, Reported value is the practical quantification limit. LT 
D = Secondary dilution. GT 

Unavailable 
Not Analyzed 
Less Than 
Greater Than 

f$> 
Member of the SGS Group (Societe Generale de Surveillance) 
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ijtW    COMMERCIAL TESTING & ENGINEERING CO. 
Jf   11F^      ENVIRONMENTAL LABORATORY SERVICES 

^tf^^ % NCt t»C« 

REPORT of ANALYSIS 5633 B STREET 
^^hemlab Ref.*   :93.4397-1 ANCHORAGE. AK 99518 

Client Sample ID :BRW-BKGD-SD01 BARROW TEL: (9071 562-2343 
FAX: (907) 551-5301 

Matrix        :SOIL 

Client Name   :ICF KAISER ENGINEERING WORK Order :70163 
Ordered By    :RAY MORRIS Report Completed :10/15/93 
Project Name  :DEW LINE RI/FS BARROW Collected : 08/26/93 @ 13:55 hrs. 
ProDect*      :41096-412-01 Received : 08/28/93 @ 09:35 hrs. 
PHSID        :UA Technical Director:STEPHEN.C. EDE 

Released By -{. /y~7r>~uL i^u<cjy^ 
Sample Remarks: SAMPLE COLLECTED BY: S.S. SEPPOVEN.  HIGH DETECTION LIMIT GN 8270 DUE 

TO THE FACT THAT THE EXTRACT WAS BLACK AFTER CONCENTRATION. 

djC^A ■■is-r/r VM rfr 
QC 

\ vl/ *£■ f}   — 

Allov 4ble Ext. Anal 
Parameter Results Qua! Units Method      Limits Date Date Init 

Volatile Organics EPA 8260  . 
Benzene 0.050 U mg/Kg EPA 8260 W-/3 • 1 08/30 09/14 KWM 
Bromobenzene 0.050 U mg/Kg EPA 8260 , 08/30 09/14 KWM 
Bromochloromethane 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
Bromod i chloromethane 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
Bromoform 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
Bromomethane 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
n-Butylbenzene 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 

^t sec-Butylbenzene 
■B tert-Butylbenzne 
^^ Carbon Tetrachloride 

0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 

Chlorobenzene ' 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
Chloroethane 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
Chloroform 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
Chloromethane 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
2-Chlorotoluene 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
4-Chlorotoluene 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
Dibromochloromethane 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
12Dibromo3Chloropropane 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
1,2-Dibromoethane 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
Dibromomethane 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
1r 2-Dichlorobenzene 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
1,3-Dichlorobenzene 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
1,4-Dichlorobenzene 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
Dichlorodifluoromethane 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
1,1-Dichloroethane 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
1,2-Dichloroethane 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
1,1-Dichloroethene 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
cis-1,2-Dichloroethene 0.050 u rag/Kg EPA 8260 08/30 09/14 KWM 

-' '-transl, 2-Dichloroethene 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
1,2-Dichloropropane 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
1,3-Dichloropropane 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
2,2-Dichloropropane 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
1,1-Dichloropropene 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
Ethylbenzene 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
Hexachlorobutadiene 0.050 u mg/Kg EPA 8260 J, 08/30 09/14 KWM 

^^ Isopropylbenzene 0.050 u mg/Kg EPA 8260 "> 08/30 09/14 KWM 

/ ■n <W 
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J&k.           COMMERCIAL TESTING & ENGINEERING CO. 
JF   1P^               ENVIRONMENTAL LABORATORY SERVICES 

S^CI <»C8 

REPORT Of ANALYSIS 5633 B S m 
Chemlab Ref.*        :93.4397-1 

//'    '•/ • 
/ . ANCHORAGE. AK 99?T8 

Client Sample ID :BRW-BKGD-SD01    BARROW 
Matrix                       :SOIL 

(J/jdl^ 
(/     / 

EPA 8260(6")-/} ■ ' 

k /    TEL: (907) 562-2343 
i-^FAX: (907) 561-5301 

p-Isopropyltoluene 0.050 U rag/Kg 08/30 09/14 KWM 
Methylene Chloride 0.050 U mg/Kg EPA 8260 08/30 09/14 KWM 
Napthalene 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
n-Propylbenzene 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
Styrene 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
1112-Tetrachloroethane 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
112 2-Tetrachloroethane 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
Tetrachloroethene 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
Toluene 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
1,2,3-Trichlorobenzene 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
1,2,4-Tr i chlorobenzene 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
1,1,1-Trichloroethane 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
1,1,2-Trichloroethane 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
Trichloroethene 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
Tri chlorofluoromethane 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
1,2,3-Trichloropropane 0.050 u mg/Kg EPA 8260         1 08/30 09/14 KWM 
1,2,4-Trimethylbenzene 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
1,3,5-Trimethylbenzene 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
Vinyl Chloride 0.050 u mg/Kg EPA 8260 08/30 09/14 KWM 
p+m-Xylene 0.050 u mg/Kg EPA 8260 08/30  09/14 KWM 
o-Xylene 0.050 u mg/Kg EPA 8260       T 08/30  09/14 KWM 

Semivolatile Organics EPA 8270 

# Phenol 3.80 u mg/Kg EPA 8270 09/09  10/09 
bis(2-Chloroethyl)ether 3.80 u mg/Kg EPA 8270 09/09  10/09 ~V 
2-Chlorophenol 3.80 u mg/Kg EPA 8270 09/09  10/09 GV 
1,3-Dichlorobenzene 3.80 u mg/Kg EPA 8270 09/09  10/09 GV 
1,4-Dichlorobenzene 3.80 u mg/Kg EPA 8270 09/09  10/09 GV 
Benzyl Alcohol 3.80 u mg/Kg EPA 8270 09/09 10/09 GV 
1,2-Dichlorobenzene 3.80 u mg/Kg EPA 8270 09/09 10/09 GV 
2-Methylphenol 3.80 u mg/Kg EPA 8270 09/09 10/09 GV 
bis(2-Chloroisopropyl)e 3.80 u mg/Kg EPA 8270 09/09 10/09 GV 
4-Methylphenol 3.80 u mg/Kg EPA 8270 09/09 10/09 GV 
n-Nitroso-di-n-Propylam 3.80 u mg/Kg EPA 8270 09/09 10/09 GV 
Hexachloroethane 3.80 u mg/Kg EPA 8270 09/09 10/09 GV 
Nitrobenzene 3.80 u mg/Kg EPA 8270 09/09 10/09 GV 
Isophorone 3.80 u mg/Kg EPA 8270 09/09 10/09 GV 
2-Nitrophenol 3.80 u mg/Kg EPA 8270 09/09 10/09 GV 
2,4-Dimethylphenol 3.80 u mg/Kg EPA 8270 09/09 10/09 GV 
Benzoic Acid 3.80 u mg/Kg EPA 8270 09/09 10/09 GV 
bis(2-Chloroethoxy)Meth 3.80 u mg/Kg EPA 8270 09/09 10/09 GV 
2,4-Dichlorophenol 3.80 u mg/Kg EPA 8270 09/09 10/09 GV 
1,2,4-Trichlorobenzene 3.80 u mg/Kg EPA 8270 09/09 10/09 GV 

., Naphthalene 3.80 u mg/Kg EPA 8270 09/09 10/09 GV 
'   "4-Chloroaniline 3.80 u mg/Kg EPA 8270 09/09 10/09 GV 

Hexachlorobutad i ene 3.80 u mg/Kg EPA 8270 09/09 10/09 GV 
4-Chloro-3-Methylphenol 3.80 u mg/Kg EPA 8270 09/09 10/09 GV 
2-Methylnaphthalene 3.80 u mg/Kg EPA 8270 09/09 10/09 GV 
Hexachlorocyclopentadie 3.80 u mg/Kg EPA 8270 09/09 10/09 GV 
2,4,6-Trichlorophenol 3.80 u mg/Kg EPA 8270 09/09 10/09 GV 
2,4,5-Trichlorophenol 3.80 u mg/Kg EPA 8270 09/09 10/09 

<# *.r( 
/fe> 

/ ■;* 
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COMMERCIAL TESTING & ENGINEERING CO 
ENVIRONMENTAL  LABORATORY  SERVICES 

Chemlab Ref.ft 
Client Sample 
Matrix 

93.4397-1 
BRW-BKGD-SD01 
SOIL 

REPORT of ANALYSIS 

BARROW 

• 

2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenoi 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-Phenyiet 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-Methylphe 
n-N itrosodiphenyiamine 
4-Bromophenyl-Phenyleth 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 

^thracene 
Hi-n-Butylphthalate 
fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo(a)Anthracene 
Chrysene 
bis(2-Ethylhexyl)Phthai 
di-n-Octylphthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(1,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 

Sample Preparation 
Total Metals Analysis 
ICP Screen,   ICF 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

pper 

3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 

U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

11000 
120     U 

12    U 
180 
5.8    U 
5.8    U 

5700 
19 
12     U 
17 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

FPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 

EPA 3050 Digest 

EPA 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 

n/a 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
FAX: (907) 561-5301 

09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 

08/31 09/02 DLG 
08/31 09/02 OLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 

f®> 
Member of the SGS Group (Societe Generale de Surveillance) 
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z1t COMMERCIALTESTING & ENGINEERING CO. 
ENVIRONMENTAL LABORATORY  SERVICES 

s-*cc ■ tea 

REPORT of ANALYSIS 
Chemlab Ref.* :93.4397-1 
Client Sample ID :BRW-BKGD-SD01 BAR 
Matrix :SOIL 

Iron 22000 
Lead 12 
Magnesium 3600 
Manganese 240 
Molybdenum 5.8 
Nickel 24 
Potassium 2000 
Selenium 120 
Silver 58 
Sodium 310 
Thallium 0.55 
Vanadium 39 
Zinc 59 

Qua^eV   Or*»^ 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

- „. mg/Kg 
U J mg/Kg 3-1 

mg/Kg 
U  mg/Kg 

mg/Kg 
mg/Kg 

U 

U 

U 

EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 7841 
EPA 6010 
EPA 6010 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-23-13 
FAX: (907) 561-5301 

08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/06 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/06 DLG 
08/30 09/01 KAW 
08/30 09/02 DLG 
08/30 09/02 DLG 

TOC, Soil 84200 mg/Kg PSEP Ref Lab 

frtl C L*/v\ w* 

*  See Special Instructions Above 
** See Sample Remarks Above 
U = Undetected, Reported value is the practical quantification limit. 
D = Secondary dilution. 

UA = Unavailable Mk 
NA = Not Analyzed^r 
LT = Less Than 
GT = Greater Than 

tt Member of the SGS Group (Societe Generale de Surveillance) 
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COMMERCIALTESTING &  ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY   SERVICES 

Chemlab Ref.* 
Client Sample 
Matrix 

Client Name 
Ordered By 
Project Name 
Project* 
PWSID 

ID 
93.4397-3 
BRW-BKGD-SD01 
SOIL 

REPORT of ANALYSIS 

BARROW DUPLICATE 

=533 B STREHT 
ANCHORAGE. AK 99518 

TEL: (907) 5Ö2-23-3 
rAX: (907) 561-5301 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS BARROW 
41096-412-01 
UA 

WORK Order      :70163 
Report Completed :10/15/93 
Collected       : 08/26/93 
Received        :08/28/93 
Technical Director:STEPHEN,C. 

Released By 

Sample Remarks: SAMPLE COLLECTED BY: S.S. SEPPOVEN. 
(.     /A*K£4S{. 

@ 13:55 
6 09:35 
EDE 

hrs. 
hrs. 

/ 

Parameter 
QC 

Results Qual Units 

      mg/Kg 

Allowable Ext. Anal 
Method      Limits  Date Date Init 

Sample Preparation 
Total Metals Analysis 
ICP Screen, ICF 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
'Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

EPA 3050 Digest 

13000 
110 
11 

190 
5.7 
5.7 

5700 
22 
11  U 
18 

24000 
11  U 

3900 
240 
5.7 
26 

2200 
110 U 
57 U 

320 
0.64 

44 
65 

U 

U 

EPA 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 6010 
mg/Kg EPA 7841 
mg/Kg EPA 6010 
mg/Kg EPA 6010 

n/a 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/06 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/30 09/01 KAW 
08/30 09/01 DLG 
08/30 09/01 DLG 

See Special Instructions Above 
See Sample Remarks Above 
Undetected, Reported value is the practical quantification limit. 
Secondary dilution. 

fe> 

UA = Unavailable 
NA = Not Analyzed 
LT = Less Than 
GT = Greater Than 

Member of the SGS Group (Societe Generale de Surveillance) 
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COMMERCIAL-TESTING  & ENGINEERING CO, 
ENVIRONMENTAL  LABORATORY  SERVICES 

Chemlab Ref.# :93.4397-2 
Client Sample  ID  :BRW-BKGD-SD01 
Matrix :SOIL 

REPORT of ANALYSIS 

BARROW    SPIKE 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
=AX: (907) 561-5301 

Client Name 
Ordered By 
Project Name 
Project* 
PWSID 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS BARROW 
41096-412-01 
UA 

WORK Order 
Report Completed 
Collected 
Received 

-.70163 
: 10/15/93 
-.08/26/93 
:08/28/93 

Technical Director:STEPHEN C 
Released By 

@ 13:55 
@ 09:35 

. EDE 

hrs. 
hrs. 

Sample Remarks: SAMPLE COLLECTED BY: S.S. SEPPOVEN.  FOR 8260/8270 SPIKE AND SPIKE 
DUPLICATE RECOVERY AND RPD, SEE QC SUMMARY.  J = INDICATES AN ANALYTE 
WHOSE CONCENTRATION IS ESTIMATED BECAUSE THE ANALYTE'S CONCENTRATION 
IS DETECTED BELOW THE CALIBRATION RANGE. 

Parameter 
QC 

Results Qual Units Method 
Allowable Ext. Anal 

Limits  Date Date Init 

Volatile Organics 
Benzene 
Bromobenzene 
Sromochloromethane 
Bromod i chloromethane 
Bromoform 
Bromomethane 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzne 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
Dibromochloromethane 
12Dibromo3Chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
transl,2-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
1,1-Dichloropropene 
Ethylbenzene 

EPA 8260 
0.492 mg/Kg EPA 8260 
0.050 u mg/Kg EPA 8260 
0.050 u mg/Kg EPA 8260 
0.050 u mg/Kg EPA 8260 
0.050 u mg/Kg EPA 8260 
0.050 u mg/Kg EPA 8260 
0.050 u mg/Kg EPA 8260 
0.050 u mg/Kg EPA 8260 
0.050 u mg/Kg EPA 8260 
0.050 u mg/Kg EPA 8260 
0.525 mg/Kg EPA 8260 
0.050 u mg/Kg EPA 8260 
0.050 u mg/Kg EPA 8260 
0.050 u mg/Kg EPA 8260 
0.050 u mg/Kg EPA 8260 
0.050 u mg/Kg EPA 8260 
0.050 u mg/Kg EPA 8260 
0.050 u mg/Kg EPA 8260 
0.050 u mg/Kg EPA 8260 
0.050 u mg/Kg EPA 8260 
0.050 u mg/Kg EPA 8260 
0.050 u mg/Kg EPA 8260 
0.050 u mg/Kg EPA 8260 
0.050 u mg/Kg EPA 8260 
0.050 u mg/Kg EPA 8260 
0.050 u mg/Kg EPA 8260 
0.077 mg/Kg EPA 8260 
0.050 u mg/Kg EPA 8260 
0.050 u mg/Kg EPA 8260 
0.050 u mg/Kg EPA 8260 
0.050 u mg/Kg EPA 8260 
0.050 u mg/Kg EPA 8260 
0.050 u mg/Kg EPA 8260 
0.050 u mg/Kg EPA 8260 

08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 
08/30 09/14 m 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 

fe> Member of the SGS Group (Societe Generale de Surveillance} 
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COMMERCIAL TESTING & ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY  SERVICES 

,emiab Ref.ft 
Client Sample ID 
Matrix 

93.4397-2 
BRW-BKGD-SD01 
SOIL 

REPORT of ANALYSIS 

BARROW SPIKE 

Hexachlorobutadiene 
Isopropyibenzene 
p-Isopropyltoluene 
Methylene Chloride 
Napthalene 
n-Propylbenzene 
Styrene 
1112-Tetrachloroethane 
1122-Tetrachloroethane 
.Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluororaethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl Chloride 
p+m-Xylene 
o-Xylene 

Semivolatile Organics 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl)e 
4-Methylphenol 
n-N itroso-d i-n-Propylam 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy)Meth 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutad i ene 
4-Chloro-3-Methylphenol 
2-Met hylnaphthalene 
Hexachlorocyclopentadie 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.592 
0.050 
0.050 
0.050 
0.050 
0.356 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 

8.59 
9.00 
7.44 
9.00 
6.60 
9.00 
9.00 
9.00 
9.00 
9.00 
9.02 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 

00 
00 
17 
00 
00 
00 
48 
00 

9.00 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 

J 
u 
J 
u 
J 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
J 
u 
u 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 

EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270- 
EPA 8270 
EPA 8270 
EPA 8270 

5533 B STREET 
ANCHORAGE. AK 99518 

T EL: (907) 562-2343 
rAX: (9071 561 ■5301 

08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 

09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 

f@> 
Member of the SGS Group (Societe Generale de Surveillance) 
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JO^. 
COMMERCIALTEST1NG & ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY   SERVICES 

Chentlab Ref.S   :93.4397-2 
Client Sample ID :BRW-BKGD-SD01 
Matrix :SOIL 

2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-Phenylet 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-Methylphe 
n-Nitrosodiphenylamine 
4-Bromophenyl-Phenyleth 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
d i-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo(a)Anthracene 
Chrysene 
bis(2-Ethylhexyl)Phthal 
d i-n-Octylphthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(1,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 

Sample Preparation 
Total Metals Analysis 
ICP Screen, ICF 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calc ium 
Chromium 

REPORT Of ANALYSIS 

BARROW  SPIKE 

9.00 U mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
7.20 J mg/Kg EPA 8270 
9.00 u mg/Kg -  EPA 8270 
7.56 J mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
7.01 J mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
1.34 J mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.48 J mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
7.77 J mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 

  EPA 3050 Die 

EPA 
15000 mg/Kg EPA 6010 
1100 mg/Kg EPA 6010 
220 mg/Kg EPA 6010 
420 mg/Kg EPA 6010 
84 mg/Kg EPA 6010 
110 mg/Kg EPA 6010 

7800 mg/Kg EPA 6010 
240 mg/Kg EPA 6010 

n/a 

5633 B STRE 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
FAX: (907) 561-5301 

;^^ 

09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 

10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 
10/09 

GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 

t 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 
GV 

08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 C^& 

• 

f®> 
Member of the SGS Group (Societe Generale de Surveillance) 
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COMMERCIALTEST1NG  & ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY   SERVICES 

lemlab Ref.# 
Client Sample ID 
Matrix 

Cobalt 
Copper 
Iron 
Lead 
Magnes ium 
Manganese 
Molybdenum 
Nickel 
Potassium 
.Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

:93.4397-2 
:BRW-BKGD-SD01 
:SOIL 

REPORT of ANALYSIS 

BARROW  SPIKE 

220 
220 

24000 
200 

6200 
430 
200 
230 

5000 
270 
200 

2500 
4.1 
250 
270 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 7841 
EPA 6010 
EPA 6010 

5633 B ST SEHT 
ANCHORAGE. AK 99518 

i EL: (907) 552-2343 
*X: (907) 56! ■5301 

08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/06 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/31 09/02 DLG 
08/30 09/01 KAW 
08/31 09/02 DLG 
08/31 09/02 DLG 

See Special Instructions Above 
See Sample Remarks Above 
Undetected, Reported value is the practical quantification limit. 

D = Secondary dilution. 

© 

UA = Unavailable 
NA = Not Analyzed 
LT = Less Than 
GT = Greater Than 

Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



2lL 
s.*c« i9ca 

Chemlab Ref.* 
Client Sample 
Matrix 

Client Name 
Ordered By 
Project Name 
Project« 
PWSID 

COMMERCIAL TESTING 
ENVIRONMENTAL  LABORATORY  SERVICES 

& ENGINEERING CO. 

:93.4397-10 
ID :BRW-BKGD-SD01 

:SOIL 

REPORT of ANALYSIS 

BARROW SPIKE DUPLICATE 

5633 B STHEE 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
FAX: (907) 561-5301 

9 
ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS BARROW 
41096-412-01 
UA 

WORK Order 
Report Completed 
Collected 
Received 

:70163 
:10/15/93 
:08/26/93 
:08/28/93 

Technical Director:STEPHEN C 
Released By : 

@ 13:55 
@ 09:35 

. EDE 

Sample Remarks: SAMPLE COLLECTED BY: S.S. SEPPOVEN.  J = INDICATES AN ANALYTE WHOSE 
CONCENTRATION IS ESTIMATED BECAUSE THE ANALYTE'S CONCENTRATION IS 
DETECTED BELOW THE CALIBRATION RANGE. 

hrs. 
hrs. 

Parameter 
QC 

Results Qual Units Method 
Allowable Ext. Anal 

Limits  Date Date Init 

Volatile Organics 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzne 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
Dibromochloromethane 
12D ibromo3 Chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
transl,2-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
1,1-Dichloropropene 
Ethylbenzene 
Hexachlorobutad i ene 

0, 
0. 
0. 

0.497 
0.051 
0.051 
0.051 
0.051 
0.051 
0.051 

.051 

.051 

.051 
0.522 
0.051 
0.051 
0.051 
0.051 
0.051 
0.051 
0.051 
0.051 
0.051 
0.051 
0.051 
0.051 
0.051 
0.051 
0.051 
0.089 
0.051 
0.051 
0.051 

.051 

.050 

.050 

.050 

0. 
0, 
0, 
0. 
0.050 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 

08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 jjgl 

08/30 09/14 ■ 
08/30 09/14 KRH 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KiflL 
08/30 09/14 M 

f©> 
Member of the SGS Group (Societe Generale de Surveillance) 
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COMMERCIALTESTING & ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY  SERVICES 

_.  , . „ „ ^ REPORT of ANALYSIS 
Chemlab Ref.*   :93.4397-10 
Client Sample ID :BRW-BKGD-SD01 BARROW SPIKE DUPLICATE 
Matrix        :SOIL 

• 

Isopropylbenzene 
P-Isopropyltoluene 
Methylene Chloride 
Napthalene 
n-Propylbenzene 
Styrene 
1112-Tetrachloroethane 
1122-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 
1r 2,4-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl Chloride 
P+m-Xylene 
o-Xylene 

emivolatile Organics 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl)e 
4-Methylphenol 
n-Nitroso-di-n-Propylam 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy)Meth 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadie 
",4,6-Trichlorophenol 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.577 
0.050 
0.050 
0.050 
0.050 
0.367 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 

9.08 
9.00 
7.65 
9.00 
6.27 
9.00 
9.00 
9.00 
9.00 
9.00 
10.6 
9.00 
9, 
9, 
9. 
9. 
9. 
7. 

00 
00 
00 
00 
00 
51 

9.00 
9.00 
9.00 
9.00 
9.00 
8.52 
9.15 
9.15 
9.15 

U 
U 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 

J 
u 
J 
u 
J 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
J 
u 
u 
u 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 

EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (9071 562-2343 
FAX: (907) 561-5301 

08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 
08/30 09/14 KWM 

09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 

@ Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH, ILLINOIS, OHIO. MARYLAND, WEST VIRGINIA, NEW JERSEY. SOUTH CAROLINA 



JK. COMMERCIALTESTING 8c 
ENVIRONMENTAL  LABORATORY  SERVICES 

ENGINEERING CO. 

S.NCC '9C6 

REPORT of ANALYSIS 
Chemlab Ref.*   :93.4397-10 
Client Sample ID :BRW-BKGD-SD01 BARROW SPIKE DUPLICATE 
Matrix :SOIL 

2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
"^-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-Phenylet 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-Methylphe 
n-Nitrosodiphenylamine 
4-Bromophenyl-Phenyleth 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo(a)Anthracene 
Chrysene 
bis(2-Ethylhexyl)Phthal 
di-n-0ctylphthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(1,2,3-cd)Pyrene 
D ibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 

9.15 u mg/Kg EPA 8270 
9.15 u mg/Kg EPA 8270 
9.15 u mg/Kg EPA 8270 
9.15 u mg/Kg EPA 8270 
9.15 u mg/Kg EPA 8270 
9.15 u mg/Kg EPA 8270 
9.15 u mg/Kg EPA 8270 
8.13 J mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
7.65 J mg/Kg EPA 8270 
9.15 u mg/Kg EPA 8270 
7.98 J mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
2.83 J mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
12.3 mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
8.98 J mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 
9.00 u mg/Kg EPA 8270 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907) 552-2343 
FAX: (907) 561-5301 

09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 4i 
09/09 10/09 1 09/09 10/09 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 
09/09 10/09 GV 

* See Special Instructions Above 
See Sample Remarks Above 

U = Undetected, Reported value is the practical quantification limit. 
D = Secondary dilution. 

/§* 

UA = Unavailable 
NA = Not Analyzed 
LT = Less Than 
GT = Greater Than 

Member of the SGS Group (Societe Generale de Surveillance) 
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COMMERCIAL TESTING & ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY  SERVICES 

Client Name 
Ordered By 
Project Name 
Projectt 
PWSID 

Temlab Ref. ft 
Client Sample ID 
Matrix 

93.4395-3 
BRW-BKGD-SW01 
WATER 

REPORT of ANALYSIS 

BARROW 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL. 19071 562-2343 
FAX  19071 561-5301 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS BARROW 
41096-412-01 
UA 

WORK Order      :70159 
Report Completed -.09/29/93 
Collected       :08/26/93 
Received        :08/28/93 
Technical Director:ST 

Released By 

8 13:50 
@ 09:30 

. EDE 

hrs. 
hrs. 

rW-— 
Sample Remarks: SAMPLE COLLECTED BY: D. NOE, JEFF J. DAWSON, AND S.S. 

8270: SURROGATE RECOVERY IS LOW FOR THIS SAMPLE. 
SEPPOVEN. 

Parameter 
QC 

Results Qual Units Method 
Allowable Ext. Anal 

Limits  Date Date Init 

09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 
09/03 09/03 SGM 

m 

Volatile Organics 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
n-Butylbenzene 
ec-Butylbenzene 
Tt-Butylbenzne 
irbon Tetrachloride 

Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
Dibromochloromethane 
12Dibromo3Chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
transl,2-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
1,1-Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene 
Isopropylbenzene 

EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u rag/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0012 mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u rag/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 

Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



jfL           COMMERCIAL TESTING & ENGINEERING CO. • 
#_|^     ENVIRONMENTAL LABORATORY SERVICES 

* '.ZS    *Zi REPORT Of ANALYSIS L 5633 B STREE" 
Chemlab Ref.*   :93.4395-3 QMI 

3RAGE. AK 995 U 

Client Sample ID :BRW-BKGD-SW01 BARROW EL: (907) 562-23-»: 

Matrix         -.WATER jzzz^r 
/ 

p-Isopropyltoluene 0.0010 u mg/L EPA 8260 '                09/03 09/03 S< 
Methylene Chloride 0.0010 u mg/L EPA 8260 09/03 09/03 s 
Napthalene 0.0010 u mg/L EPA 8260 09/03 09/03 S' 
n-Propylbenzene 0.0010 u mg/L EPA 8260 09/03 09/03 S' 
Styrene 0.0010 u mg/L EPA 8260 09/03 09/03 s: 
1112-Tetrachloroethane 0.0010 u mg/L EPA 8260 09/03 09/03 SC 
1122-Tetrachloroethane 0.0010 u mg/L EPA 8260 09/03 09/03 SC 
Tetrachloroethene 0.0010 u mg/L EPA 8260 09/03 09/03 sc 
Toluene 0.0010 u mg/L EPA 8260 09/03 09/03 SC 
1,2,3-Trichlorobenzene 0.0010 u mg/L EPA 8260 09/03 09/03 S- 
1,2,4-Trichlorobenzene 0.0010 u mg/L EPA 8260 09/03 09/03 SC 
1,1,1-Trichloroethane 0.0010 u mg/L EPA 8260 09/03 09/03 Sc 
1,1,2-Trichloroethane 0.0010 u mg/L EPA 8260 09/03 09/03 SC 
Tr i chloroethene 0.0010 u mg/L EPA 8260 09/03 09/03 SC 
Trichlorofluoromethane 0.0010 u mg/L EPA 8260 09/03 09/03 ' SC 
1,2,3-Trichloropropane 0.0010 u mg/L EPA 8260 09/03 09/03 sc 
1,2,4-Trimethylbenzene 0.0010 u mg/L EPA 8260 09/03 09/03 sc 
1,3,5-Trimethylbenzene 0.0010 u mg/L EPA 8260 09/03 09/03 sc 
Vinyl Chloride 0.0010 u mg/L EPA 8260 09/03 09/03 sc 
p+m-Xylene 0.0010 u mg/L EPA 8260 09/03 09/O^j fcsc 
o-Xylene 0.0010 u mg/L EPA 8260 09/03 09/0^psC 

Semivolatile Organics EPA 8270 . 
Phenol 0.010 u mg/L EPA BllOr^-f./                 09/02 09/24 MT 
'bi s(2-Chloroethyl)ether 0.010 u mg/L EPA 8270 M  | 09/02 09/24 MT 
2-Chlorophenol 0.010 u mg/L EPA 8270/A 09/02 09/24 MT 
1,3-Dichlorobenzene 0.010 u mg/L EPA 8270LTJ 09/02 09/24 MT 
1,4-Dichlorobenzene 0.010 u mg/L EPA 8270£ 3") 09/02 09/24 MT 
Benzyl Alcohol 0.010 u mg/L EPA 8270(3") 09/02 09/24 MT 
1,2-Dichlorobenzene 0.010 u mg/L EPA 8270D") 09/02 09/24 MT 
2-Methylphenol 0.010 u mg/L EPA 8270C 2) 09/02 09/24 M: 
bis(2-Chloroisopropyl)e 0.010 u mg/L EPA 8270(30 09/02 09/24 MI 
4-Methylphenol 0.010 u mg/L EPA 8270(& 09/02 09/24 Ml 
n-N itroso-d i-n-Propylam 0.010 u mg/L EPA 8270m 

EPA 8270 CO") 
09/02 09/24 Ml 

Hexachloroethane 0.010 u mg/L 09/02 09/24 Ml 
Nitrobenzene 0.010 u mg/L EPA 8270^30  1 09/02 09/24 MT 
Isophorone 0.010 u mg/L EPA 8270 (^ 09/02 09/24 MT 
2-Nitrophenol 0.010 u mg/L EPA 8270C&\ i        09/02 09/24 MT 
2,4-Dimethylphenol 0.010 u mg/L EPA 8270C*J 

EPA 8270C£) 
09/02 09/24 MT 

Benzoic Acid 0.010 u mg/L 09/02 09/24 MT 
b i s(2-Chloroethoxy)Meth 0.010 u mg/L EPA 8270£r) 

EPA 82706C) 
09/02 09/24 MT 

2,4-Dichlorophenol 0.010 u mg/L 09/02 09/24 MT 
1,2,4-Trichlorobenzene 0.010 u mg/L EPA 8270LT> 09/02 09/24 MT 
Naphthalene 0.010 u mg/L EPA 8270 \ 09/02 09/24 MT 
4-Chloroaniline 0.010 u mg/L EPA 8270 09/02 09/24 MT 
Hexachlorobutadiene 0.010 u mg/L EPA 8270^ ,       09/02 09/24 MT 
4-Chloro-3-Methylphenol 0.010 u mg/L EPA 8270(e) 09/02 09/24 MT 
2-Methylnaphthalene 0.010 u mg/L EPA 8270CO 09/02 09/2M k MT 
Hexachlorocyclopentadie 0.010 u mg/L EPA 8270£f) 09/02 09/2« ■ MT 
2,4,6-Trichlorophenol 0.010 u mg/L EPA 8270£«3 

EPA 82706£) - 
09/02 09/24^ MT 

2,4,5-Trichlorophenol 0.010 u mg/L 7       09/02 09/24 MT 

AM 



z1t COMMERCIAL TESTING 
ENVIRONMENTAL  LABORATORY SERVICES 

& ENGINEERING CO. 

Chemlab Ref.* 
Client Sample ID 
Matrix 

: 93.4395-3 
:BRW-BKGD-SW01 
:WATER 

REPORT of ANALYSIS S&C^ 

BARROW 

2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-Phenylet 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-Methylphe 
n-Nitrosodiphenylamine 
4-Bromophenyl-Phenyleth 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
di-n-Butylphthalate 
Fluoranthene 
'Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo(a)Anthracene 
Chrysene 
bis(2-Ethylhexyl)Phthal 
di-n-Octylphthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indenod, 2,3-cd) Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 

Total Metals Analysis 
ICP Screen, ICF 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 

0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 

0.10 
0.10 
0.10 

0.050 
0.050 
0.050 

8.0 
0.050 
0.10 

0.050 
0.18 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
U- 
u 
u 
u 
u 
u 
u 
u 
u 
ti- 
ll 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 

u 
u 
u 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

8210(7)-fc I 

5633 B STREE 
ANCHORAGE. AK 995' 

/TEL: (907) 562-23- 
VrT)?'jVß^rfSx- I907) 561-53C 

EPA 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270/£) 
EPA 8270T/Ö 
EPA 8270M 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270^ 
EPA 8270CO 
EPA 8270D") 
EPA 8270| 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 827047 

EPA 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 

/ 

n/a 

09/02 
09/02 
09/02 
09/02 
09/02 
09/02 
09/02 
09/02 
09/02 
09/02 
09/02 
09/02 
09/02 
09/02 
09/02 
09/02 
09/02 
09/02 
09/02 
09/02 
09/02 
09/02 
09/02 
09/02 
09/02 
09/02 
09/02 
09/02 
09/02 
09/02 
09/02 
09/02 
09/02 
09/02 
09/02 
09/02 
09/02 

09/24 
09/24 
09/24 
09/24 
09/24 
09/24 
09/24 
09/24 
09/24 
09/24 
09/24 
09/24 
09/24 
09/24 
09/24 
09/24 
09/24 
09/24 
09/24 
09/24 
09/24 
09/24 
09/24 
09/24 
09/24 
09/24 
09/24 
09/24 
09/24 
09/24 
09/24 
09/24 
09/24 
09/24 
09/24 
09/24 
09/24 

Ai M 

09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 

09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 

M 
K 
M' 
M' 
Mr 

M" 
K. 
M' 
M' 
M: 
M' 
M: 
M: 
M: 
M: 
MI 
Ml 
MT 
MT 
MT 
MT 
MT 
MT 
MT 
MT 
MT 
MT 
MT 
MT 
MT 
MT 
MT 
MT 
MT 
MT 
MT 
MT 

DLC 
DLL 
DLC 
DLC 
DLC 
DLC 
DLC 
DLG 
DLG 
DLG 
DLG 

© Member o( the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH, ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



^c COMMERCIALTESTING & ENGINEERING 
ENVIRONMENTAL LABORATORY SERVICES 

CO. 

Chemlab Ref.* 
Client Sample 
Matrix 

Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

:93.4395-3 
ID :BRW-BKGD-SW01 

:WATER 

REPORT Of ANALYSIS^ ^ 

BARROW 

0.10 
10 

0.050 
0.050 
0.050 

5.0 
0.10 
0.050 

39 
0.005 
0.050 
0.050 

U 

U 
U 
U 
U 
U 
U 

U 
U 
U 

Q^g^u^ Go>^, 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 7841 
EPA 6010 
EPA 6010 

5633 B STREET 
ANCHORAGE. AK 9951E 

TEL: (907) 562-23J2 
FAX: (907) 561-530- 

09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 

09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/08 
09/10 
09/10 

DL 
Dt 
Dl 
Dt 
Dl 
DL 
Dl 
DL 
DL 
Bt 
DL 
DL 

Dissolved Metals Analys 
ICP Screen, ICF 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 

■ Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

TOC, Nonpurgable 
...TOC Range 
...TOC Concentration 

Residue, Non-Filterable 
Residue,Filterable(TDS) 

0.10 
0.10 
0.10 

0.050 
0.050 
0.050 

8.5 
0.050 
0.10 

0.050 
0.15 
0.10 

10 
0.050 
0.050 
0.050 

5.0 
0.10 

0.050 
39 

0.005 
0.050 
0.050 

15.5-18.1 
16.7 

U mg/L 
U mg/L 
U mg/L 
U mg/L 
U mg/L 
U   mg/L 

mg/L 
U mg/L 
U mg/L 
U   mg/L 

mg/L 
U  mg/L 

mg/L 
U mg/L 
U mg/L 
U mg/L 
U mg/L 
U mg/L 
U  mg/L 

Tmg/L T. 
U  mg/L 
U  mg/L 
U  mg/L 

mg/L 
mg/L 

5     mg/L 
166   J mg/L * ( 

EPA 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 7841 
EPA 6010 
EPA 6010 

EPA 9060 
EPA 9060 
EPA 9060 

EPA 160.2 
EPA 160.1 

n/a 

n/a 

fKl cU^p X). \" 

500 

09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 

09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/08 
09/10 
09/10 

DL 
DL 
DL 
DL 
DL 

^BL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
BM 
DL' 
DL' 

09/08 
09/08 

09/02 09/02 
09/03 09/07 

CM: 
CM; 

GP] 
RJ1 

ui?L 
*  See Special Instructions Above 
** See Sample Remarks Above 
U = Undetected, Reported value is the practical quantification limit. 
D = Secondary dilution. 

UA = Unavailable 
NA = Not Analyzed 
LT = Less Than 
GT = Greater Than 

r©> Member of the SGS Group (Societe Generale de Surveillance) 
\r*rsr*^\j     Pf*\l ITU   r*»orM..miA. 



zt COMMERCIALTESTING & ENGINEERING CO. 
ENVIRONMENTAL LABORATORY  SERVICES 

Client Name 
Ordered By 
Project Name 
Project* 
PWSID 

talab Ref.* 
Client Sample ID 
Matrix 

93.4395-5 
BRW-BKGD-SW01 
WATER 

REPORT of ANALYSIS 

BARROW DUPLICATE 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
PAX  I907| 561-5301 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS BARROW 
41096-412-01 
UA 

WORK Order      :70159 
Report Completed :09/29/93 
Collected       :08/26/93 
Received       :08/28/93 
Technical Director:S' 

Released By 

@ 13:50 
@ 09:30 

.-  EDE , 

hrs, 
hrs. 

Sample Remarks: SAMPLE COLLECTED BY: D. NOE, JEFF J. DAWSON, AND S.S. SEPPOVEN. 

Parameter 
QC 

Results Qual Units 
Allowable Ext. Anal 

Method     Limits  Date Date Init 

ft' 

Total Metals Analysis 
ICP Screen, ICF 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
bait 
pper 

Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Dissolved Metals Analys 
ICP Screen, ICF 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 

0.10 
0.10 
0.10 

0.050 
0.050 
0.050 

8.3 
0.050 
0.10 

0.050 
0.21 
0.10 

10 
0.050 
0.050 
0.050 

5.0 
0.10 

0.050 
38 

0.005 
0.050 
0.050 

0.10 
0.10 
0.10 

0.050 
0.050 
0.050 

8.4 
0.050 
0.10 

0.050 

U 
u 
u 
u 
u 
u 

u 
u 
u 

u 
u 
u 
u 
u 
u 

u 
u 
u 

u 
u 
u 
u 
u 
u 

u 
u 
u 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

EPA 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 7841 
EPA 6010 
EPA 6010 

EPA 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 

n/a 

n/a 

09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/08 BMW 
09/06 09/10 DFL 
09/06 09/10 DFL 

09/06 09/10 DFL 
09/06 09/10 DFL 
09/06 09/10 DFL 
09/06 09/10 DFL 
09/06 09/10 DFL 
09/06 09/10 DFL 
09/06 09/10 DFL 
09/06 09/10 DFL 
09/06 09/10 DFL 
09/06 09/10 DFL 

Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO, MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



JK COMMERCIAL TESTING 
ENVIRONMENTAL LABORATORY  SERVICES 

& ENGINEERING CO. 

REPORT of ANALYSIS -4£< 
Chemlab Ref.tt :93. 4395-5 
Client Sample ID :BRW -BKGD-SW01 BARROW DUPLICATE 
Matrix :WATER 

Iron 0.15 mg/L EPA 6010 
Lead 0.10 U mg/L EPA 6010 
Magnesium 10 mg/L EPA 6010 
Manganese 0.050 U mg/L EPA 6010 
Molybdenum 0.050 u mg/L EPA 6010 
Nickel 0.050 u mg/L EPA 6010 
Potassium 5.0 u mg/L EPA 6010 
Selenium 0.10 u mg/L EPA 6010 
Silver 0.050 u mg/L EPA 6010 
Sodium 37 mg/L EPA 6010 
Thallium 0.005 u mg/L EPA 7841 
Vanadium 0.050 u mg/L EPA 6010 
Zinc 0.050 mg/L EPA 6010 

+ 
5633 B STREET 

ANCHORAGE AK 99518 
TEL: (907) 562-2343 
FAX: (907) 561-5301 

09/06 09/10 DFL 
09/06 09/10 DFL 
09/06 09/10 DFL 
09/06 09/10 DFL 
09/06 09/10 DFL 
09/06 09/10 DFL 
09/06 09/10 DFL 
09/06 09/10 DFL 
09/06 09/10 DFL 
09/06 09/10 DFL 
09/06 09/08 BMW 
09/06 09/10 DLG 
09/06 09/10 DLG 

• 

* See Special Instructions Above UA 
** See Sample Remarks Above NA 
U = Undetected, Reported value is the practical quantification limit. LT 
D = Secondary dilution. GT 

Unavailable 
Not Analyzed' 
Less Than 
Greater Than 

Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



COMMERCIAL TESTING & ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY  SERVICES 

'emlab Ref.# 
Client Sample ID 
Matrix 

:93.4395-4 
:BRW-BKGD-SW01 
:WATER 

REPORT of ANALYSIS 

BARROW SPIKE 

5633 B STREET 
ANCHORAGE  AK 99518 

TEL  (907) 562-2343 
FAX  19071 561-5301 

Client Name 
Ordered By 
Project Name 
Project« 
PWSID 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS BARROW 
41096-412-01 
UA 

WORK Order      : 70159 
Report Completed :09/29/93 
Collected       :08/26/93 
Received        :08/28/93 
Technical Director:S' 

Released By 

Sample Remarks: SAMPLE COLLECTED BY: D. NOEf JEFF J. DAWSON, AND S.S. SEPPOVEN 

@ 13 
8 09 

.. ED 

:50 
:30 

hrs, 
hrs. 

"U^ 

Parameter 
QC 

Results Qual Units 
Allowable Ext. Anal 

Method      Limits  Date Date Init 

^PCi 

Total Metal 5 Analysis   
ICP Screen, ICF 
Aluminum 1.03 
Antimony 0.90 
Arsenic 0.95 
Barium 1.01 
Beryllium 0.39 
Cadmium 0.49 
Calcium 18 
Chromium 0.99 
fcobalt 0.99 
topper 1.00 
Iron 1.20 
Lead 0.97 
Magnesium 20 
Manganese 1.02 
Molybdenum 1.03 
Nickel 0.99 
Potassium 9.0 
Selenium 0.88 
Silver 0.17 
Sodium 49 
Thallium 0.017 
Vanadium 0.96 
Zinc 5.7 

Dissolved Metals Analys _*->• 

ICP Screen, ICF 
Aluminum 0.96 
Antimony 0.89 
Arsenic 0.95 
Barium 1.00 
Beryllium 0.38 
Cadmium 0.51 
Calcium 18 
Chromium 1.00 
Cobalt 1.00 
Copper 0.97 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

EPA 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 7841 
EPA 6010 
EPA 6010 

EPA 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 

n/a 

n/a 

09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 • DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/08 BMW 
09/06 09/10 DLG 
09/06 09/10 DLG 

09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 

fet 
Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



zS COMMERCIALTESTING & ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY  SERVICES 

V *-*.fc  J'T 

REPORT of ANALYSIS-^T— 
Chemlab Ref.# :93. 4395-4 
Client Sample ID :BRW -BKGD-SW01 BARROW SPIKE 
Matrix :WATER 

Iron 1.14 mg/L EPA 6010 
Lead 0.98 mg/L EPA 6010 
Magnesium 19 mg/L EPA 6010 
Manganese 1.03 mg/L EPA 6010 
Molybdenum 1.00 mg/L EPA 6010 
Nickel 1.00 mg/L EPA 6010 
Potassium 8.1 mg/L EPA 6010 
Selenium 0.89 mg/L EPA 6010 
Silver 0.17 mg/L EPA 6010 
Sodium 45 mg/L - EPA 6010 
Thallium 0.016 mg/L EPA 7841 
Vanadium 0.96 mg/L EPA 6010 
Zinc 0.97 mg/L EPA 6010 

5633 B STREET 
ANCHORAGE   AK 99518 

TEL. (907) 552-2343 
FAX  (907i 561-5301 

09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 
09/06 

09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/10 
09/08 
09/10 
09/10 

DL6 
DLG 
DLG 
DLG 
DLG 
DLG 
DLG 
DLG 
DLG 
DLG 
BMW 
DLG 
DLG 

*  See Special Instructions Above UA 
** See Sample Remarks Above NA 
U = Undetected, Reported value is the practical quantification limit.   LT 
D = Secondary dilution. GT 

Unavailable 
Not Analyzed 
Less Than 
Greater Than 

Member of the SGS Group (Societe Generale de Surveillance) 
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COMMERCIALTESTING fie ENGINEERING CO. 
ENVIRONMENTAL LABORATORY  SERVICES 

Client Name 
Ordered By 
Project Name 
Project* 
PWSID 

lemlab Ref.# 
Client Sample ID 
Matrix 

93.4395-6 
BRW-BKGD-SW02 
WATER 

REPORT Of ANALYSIS 

BARROW 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: 1907) 562-2343 
FAX  (907| 561-5301 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS BARROW 
41096-412-01 
UA 

WORK Order      -.70159 
Report Completed :09/29/93 
Collected       -.08/26/93 8 11 
Received        :08/28/93 @ 09 
Technical Director:STEPPE C. 

Released By 

20 
30 

hrs. 
hrs. 

■<?U^ 
Sample Remarks: SAMPLE COLLECTED BY: D. NOE, JEFF J. DAWSON, AND S.S. SEPPOVEN. 

Parameter 
QC 

Results Qua! Units 
Allowable Ext. Anal 

Method      Limits  Date Date Init 

set 

^^hl 

#~ 

Volatile Organics 
Benzene 0.0010 U 
Bromobenzene 0.0010 U 
Bromochloromethane 0.0010 U 
Bromodichloromethane 0.0010 U 
Bromoform 0.0010 U 
Bromomethane 0.0010 U 
n-Butylbenzene 0.0010 U 
sec-Butylbenzene 0.0010 U 
ert-Butylbenzne 0.0010 U 
larbon Tetrachloride 0.0010 U 

orobenzene 0.0010 U 
Chloroethane 0.0010 U 
Chloroform 0.0010 U 
Chloromethane 0.0010 U 
2-Chlorotoluene 0.0010 U 
4-Chlorotoluene 0.0010 U 
Dibromochloromethane 0.0010 U 
12Dibromo3Chloropropane 0.0010 U 
1,2-Dibromoethane 0.0010 U 
Dibromomethane 0.0010 U 
1,2-Dichlorobenzene 0.0010 U 
lf3-Dichlorobenzene 0.0010 U 
1,4-Dichlorobenzene 0.0010 U 
Dichlorodifluoromethane 0.0010 U 
1,1-Dichloroethane 0.0010 U 
1,2-Dichloroethane 0.0010 U 
1,1-Dichloroethene 0.0010 U 
cis-l,2-Dichloroethene 0.0010 U 
trans1,2-Dichloroethene 0.0010 U 
1,2-Dichloropropane 0.0010 U 
1,3-Dichloropropane 0.0010 U 
2,2-Dichloropropane 0.0010 U 
1,1-Dichloropropene 0.0010 U 
Ethylbenzene 0.0010 U 
Hexachlorobutadiene 0.0010 U 
Isopropylbenzene 0.0010 U 

Isopropyltoluene 0.0010 U 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 

09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 

Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA, COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND, WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



zlt COMMERCIAL TESTING & ENGIN 
ENVIRONMENTAL LABORATORY  SERVICES 

Chemlab Ref.f 
Client Sample ID 
Matrix 

93.4395-6 
BRW-BKGD-SW02 
WATER 

REPORT of ANALYSIS ß^K^^ 

BARROW 

Methylene Chloride 
Napthalene 
n-Propylbenzene 
Styrene 
1112-Tetrachloroethane 
1122-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl Chloride 
p+m-Xylene 
o-Xylene 

0. 
0. 
0. 
0. 
0. 
0. 

.0010 

.0010 

.0010 

.0010 

.0010 

.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 

RING CO. 
m 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
FAX: (907) 561-5301 

09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 

* See Special Instructions Above 
** See Sample Remarks Above 
U = undetected. Reported value is the practical quantification limit. 
D = Secondary dilution. 

© 

UA = Unavailable 
NA = Not Analyzed 
LT = Less Than 
GT = Greater Than 

Member of the SGS Group (Societe Generale de Surveillance) 

• 
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COMMERCIALTEST1NG & ENGINEERING CO 
ENVIRONMENTAL  LABORATORY   SERVICES 

Chemlab Ref.* 
Client Sample ID 
Matrix 

93.4394-1 
BRW-BKGD-SW02 
WATER 

REPORT of ANALYSIS 

BARROW 

5633 8 STREET 
ANCHORAGE. AK 99S18 

TEL: (907) 562-2343 
FAX: (907) 561-5301 

Client Name 
Ordered By 
Project Name 
Project* 
PWSID 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS 
41096-412-01 
UA 

WORK Order :70157 
Report Completed : 09/28/93 
Collected       : 08/26/93 @ 11:20 
Received        :08/28/93 @ 09:35 
Technical Director:STEPHEN; C. EDE 

Released By 

hrs 
hrs 

Sample Remarks: SAMPLE COLLECTED BY: D. NOE AND S.S. SEPPOVEN. 

Parameter 
QC 

Results Qual Units 
Allowable Ext. Anal 

Method      Limits  Date Date  Init 

Semivolatile Organics EPA 8270 
Phenol 0.025 U mg/L EPA 8270 
bis(2-Chloroethyl)ether 0.025 u mg/L EPA 8270 
2-Chlorophenol 0.025 u mg/L EPA 8270 
1,3-Dichlorobenzene 0.025 u mg/L EPA 8270 
1,4-Dichlorobenzene 0.025 u mg/L EPA 8270 
Benzyl Alcohol 0.025 u mg/L EPA 8270 
1,2-Dichlorobenzene 0.025 u mg/L EPA 8270 
2-Methylphenol 0.025 u mg/L EPA 8270 
bis(2-Chloroisopropyl)e 0.025 u mg/L EPA 8270 
4-Methylphenol 0.025 u mg/L EPA 8270 
n-Nitroso-di-n-Propylam 0.025 u mg/L EPA 8270 
Hexachloroethane 0.025 u mg/L EPA 8270 
Nitrobenzene 0.025 u mg/L EPA 8270 
Isophorone 0.025 u mg/L EPA 8270 
2-Nitrophenol 0.025 u rng/L EPA 8270 
2,4-Dimethylphenol 0.025 u mg/L EPA 8270 
Benzoic Acid 0.025 u mg/L EPA 8270 
bis(2-Chloroethoxy)Meth 0.025 u mg/L EPA 8270 
2,4-Dichlorophenol 0.025 u mg/L EPA 8270 
1,2,4-Trichlorobenzene 0.025 u mg/L EPA 8270 
Naphthalene 0.025 u mg/L EPA 8270 
4-Chloroaniline 0.025 u mg/L EPA 8270 
Hexachlorobutadiene 0.025 u mg/L EPA 8270 
4-Chloro-3-Methylphenol 0.025 u mg/L EPA 8270 
2-Methylnaphthalene 0.025 u mg/L EPA 827.0 
Hexachlorocyclopentadie 0.025 u mg/L EPA 8270 
2,4,6-Trichlorophenol 0.025 u mg/L EPA 8270 
2,4,5-Trichlorophenol 0.025 u mg/L EPA 8270 
2-Chloronaphthalene 0.025 u mg/L EPA 8270 
2-Nitroaniline 0.025 u mg/L EPA 8270 
Dimethylphthalate 0.025 u mg/L EPA 8270 
Acenaphthylene 0.025 u mg/L EPA 8270 
2,6-Dinitrotoluene 0.025 u mg/L EPA 8270 
3-Nitroaniline 0.025 u mg/L EPA 8270 
Acenaphthene 0.025 u mg/L EPA 8270 
2,4-Dinitrophenol 0.025 u mg/L EPA 8270 
4-Nitrophenol 0.025 u mg/L EPA 8270 

09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 

r©> Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO   UTAH   ILLINOIS  OHIO. MARYLAND  WEST VIRGINIA   NEW JERSEY   SOUTH CAROLINA 



jcft COMMERCIAL TESTING 
ENVIRONMENTAL  LABORATORY  SERVICES 

& ENGINEERING CO. 

Chemlab Ref.* 
Client Sample ID 
Matrix 

93.4394-1 
BRW-BKGD-SW02 
WATER 

REPORT of ANALYSIS ♦ 
BARROW 

Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-Phenylet 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-Methylphe 
n-Nitrosodiphenylamine 
4-Broraophenyl-Phenyleth 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo(a)Anthracene 
Chrysene 
bis(2-Ethylhexyl)Phthal 
di-n-Octylphthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(1,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 

Total Metals Analysis 
ICP Screen, ICF 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 

0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 

0.10 
0.10 
0.10 

0.050 
0.050 
0.050 

13 
0.050 
0.10 

0.050 
0.25 
0.10 

14 
0.050 
0.050 
0.050 

5.0 
0.10 

0.050 
49 

U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 

u 
u 
u 

u 
u 
u 
u 
u 
u 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 

EPA 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 

n/a 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (9071 562-2343 
FAX: (907) 561-5301 

09/02 09/24 MTT 
09/02 09/24 MTI 
09/02 09/24 MTI 
09/02 09/24 MTT 
09/02 09/24 MTI 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 jtn 
09/02 09/24 mk 09/02 09/24 WLl 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 

09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 ätb 

/b> Memoer of the SGS Group (Societe Generale de Surveillance) 
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COMMERCIALTESTING & ENGINEERING CO 
ENVIRONMENTAL LABORATORY   SERVICES 

:93.4394-1 
:BRW-BKGD-SW02 
:WATER 

Themlab Ref.* 
Client Sample ID 
Matrix 

Thallium 
Vanadium 
Zinc 

Dissolved Metals Analys 
ICP Screen, ICF 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnes ium 
Manganese 
Molybdenum 
Nickel 
Potassium 
(Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

TOCr Nonpurgable 
...TOC Range 
...TOC Concentration 

Residue, Non-Filterable 
Res idue,Filterable(TDS) 

REPORT of ANALYSIS 

BARROW 

0.005 U 
0.050 U 
0.073 

0.10 
0.10 
0.10 

0.050 
0.050 
0.050 

14 
0.050 
0.10 

0.050 
0.36 
0.10 

14 
0.050 
0.050 
0.050 

5.0 
0.10 

0.050 
46 

0.005 
0.050 
0.050 

21.8-23.5 
22.5 

U 
u 
u 
u 
u 
u 

u 
u 
u 

u 
u 
u 
u 
u 
u 

u 
u 
u 

6 
213 

mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 

mg/L 
mg/L 

EPA 7841 
EPA 6010 
EPA 6010 

EPA 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 7841 
EPA 6010 
EPA 6010 

EPA 9060 
EPA 9060 
EPA 9060 

EPA  160.2 
EPA  160.1 

n/a 

n/a 

500 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
FAX: (907) 561-5301 

09/06 09/08 BMV 
09/06 09/10 DLC 
09/06 09/10  DLC 

09/06 09/10 DLC 
09/06 09/10 DLC 
09/06 09/10 DLC 
09/06 09/10 DLC 
09/06 09/10 DLC 
09/06 09/10 DLC 
09/06 09/10 DLC 
09/06 09/10 DLC- 
09/06 09/10 DLC 
09/06 09/10 DLC 
09/06 09/10 DLC 
09/06 09/10 DLG 
09/06 09/10 DLC- 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/08 BMK 
09/06 09/10 DLG 
09/06 09/10 DLG 

09/08 CMS 
09/08 CMR 

09/02 09/02 GPF 
09/03 09/07 RJK 

See Special Instructions Above 
See Sample Remarks Above 

r= Undetected, Reported value is the practical quantification limit. 
D = Secondary dilution. 

UA = Unavailable 
NA = Not Analyzed 
LT = Less Than 
GT = Greater Than 

r©\ 
Member of the SGS Group (Societe Generale de Surveillance) 
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&. 

COMMERCIAL TESTING  & ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY   SERVICES 

REPORT of ANALYSIS #■ 

Chemlab Ref.*   :93.4394-2 
Client Sample ID :BRW-BKGD-SW02 BARROW DUPLICATE 
Matrix          :WATER 

5533 8 STREET 
ANCHORAGE. AK 99513 

TEL: (9071 552-2343 
PAX: (907) 561-5301 

Client Name 
Ordered By 
Project Name 
Project» 
PWSID 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS 
41096-412-01 
UA 

WORK Order 
Report Completed 
Collected 
Received 
Technical Director 

Released By 

:70157 
:09/28/93 
:08/26/93 
:08/28/93 
:STEP_HEN/C 

@ 11:20 hrs 
@ 09:35 hrs 

. EDE 

Sample RemarKs: SAMPLE COLLECTED BY: D. NOE AND S.S. SEPPOVEN. 

QC 
Parameter Results Qual Units Method 

Total Metals Analysis   _ 
ICP Screen. ICF EPA 
Aluminum 0.10 mg/L EPA 6010 
Antimony 0.10 u mg/L EPA 6010 
Arsenic 0.10 u mg/L EPA 6010 
Barium 0.050 u mg/L EPA 6010 
Beryllium 0.050 u mg/L EPA 6010 
Cadmium 0.050 u mg/L EPA 6010 
Calcium 13 mg/L EPA 6010 
Chromium 0.050 u mg/L EPA 6010 
Cobalt 0.10 u mg/L EPA 6010 
Copper 0.050 u mg/L EPA 6010 
Iron 0.28 mg/L EPA 6010 
Lead 0.10 u mg/L EPA 6010 
Magnes ium 14 mg/L EPA 6010 
Manganese 0.050 u mg/L EPA 6010 
Molybdenum 0.050 u mg/L EPA 6010 
Nickel 0.050 u mg/L EPA 6010 
Potassium 5.0 u mg/L EPA 6010 
Selenium 0.10 u mg/L EPA 6010 
Silver 0.050 u mg/L EPA 6010 
Sodium 50 mg/L EPA 6010 
Thallium 0.0050 u mg/L EPA 7841 
Vanadium 0.050 u mg/L EPA 6010 
Zinc 0.050 u mg/L EPA 6010 

Dissolved Metals Analys   _ 
ICP Screen, ICF EPA 
Aluminum 0.10 u mg/L EPA 6010 
Antimony 0.10 u mg/L EPA 6010 
Arsenic 0.10 u mg/L EPA 6010 
Barium 0.050 u mg/L EPA 6010 
Beryllium 0.050 u mg/L EPA 6010 
Cadmium 0.050 u mg/L EPA 6010 
Calcium 14 mg/L EPA 6010 
Chromium 0.050 u mg/L EPA 6010 
Cobalt 0.10 u mg/L EPA 6010 
Copper 0.050 u mg/L EPA 6010 

Allowable Ext. Anal 
Limits  Date Date  Init 

n/a 

n/a 

09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 JJLG 
09/06 09/10 | V 
09/06 09/10 ' WG 
09/06 09/10' DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/08 BMW 
09/06 09/10 DLG 
09/06 09/10 DLG 

09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 i »: 

<& Member of the SGS Group (Societe Generale de Surveillance) 
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COMMERCIALTEST1NG  &  ENGINEERING CO 
ENVIRONMENTAL  LABORATORY   SERVICES 

.hemiab Ref.*   :93.4394-2 
Client Sample ID :BRW-BKGD-SW02 
Matrix :WATER 

Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 

.Sodium 
Thallium 
Vanadium 
Zinc 

TOC, Nonpurgable 
...TOC Range 
...TOC Concentration 

REPORT of ANALYSIS 

SW02     BARROW DUPLICATE 

0.37 mg/L EPA 6010 
0.10 U mg/L EPA 6010 

15 mg/L EPA 6010 
0.050 U mg/L EPA 6010 
0.050 u mg/L EPA 6010 
0.050 u mg/L EPA 6010 

5.0 u mg/L EPA 6010 
0.10 u mg/L EPA 6010 

0.050 u mg/L EPA 6010 
47 mg/L    - EPA 6010 

0.0050 u mg/L EPA 7841 
0.050 u mg/L EPA 6010 
0.050 u mg/L EPA 

EPA 

6010 

9060 
21.7-22.4 mg/L EPA 9060 

22.0 mg/L EPA 9060 

n/a 

CO. 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
FAX: (907) 561-5301 

09/06 09/10 DLC 
09/06 09/10 DLC 
09/06 09/10 DLC 
09/06 09/10 DLC 
09/06 09/10 DLC 
09/06 09/10 DLC 
09/06 09/10 DLC 
09/06 09/10 DLC 
09/06 09/10 DLC 
09/06 09/10 DLC 
09/06 09/08 BHV 
09/06 09/10 DLC 
09/06 09/10 DLC- 

09/08 CMF 
09/06 09/08 CMF 

D = 

See Special Instructions Above 
See Sample Remarks Above 
Undetected, Reported value is the practical quantification limit. 
Secondary dilution. 

UA = Unavailable 
NA = Not Analyzed 
LT = Less Than 
GT = Greater Than 

r©> 
Member of the SGS Group (Societe Generale de Surveillance) 
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zlt COMMERCIALTESTING & ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY  SERVICES 

Chemlab Ref.* 
Client Sample ID 
Matrix 

93.4394-3 
BRH-BKGD-SW02 
WATER 

REPORT of ANALYSIS 

BARROW  SPIKE 

TREET 5633 B STREET 
ANCHORAGE. AK 99513 

TEL: (907) 562-2343 
FAX: (907) 551-5301 

Client Name 
Ordered By 
Project Name 
Project* 
PWSID 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS 
41096-412-01 
UA 

WORK Order 
Report Completed 
Collected 
Received 

:70157 
: 09/28/93 
:08/26/93 
:08/28/93 

Technical Director:STEPHEN ^. 
Released By : /^ "^~ls   __ 

@ 11:20 
@ 09:35 
EDE 

hrr 
hr! 

Sample Remarks: SAMPLE COLLECTED BY: D. NOE AND S.S. SEPPOVEN.  J = INDICATES AN 
ANALYTE WHOSE CONCENTRATION IS ESTIMATED BECAUSE THE ANALYTE'S 
CONCENTRATION IS DETECTED BELOW THE CALIBRATION RANGE.  FOR SPIKE 
RECOVERIES, SEE QC SUMMARY. 

Parameter 
QC 

Results Qual Units Method 
Allowable Ext. Anal 

Limits  Date Date  Init 

Semivolatile Organics EPA 8270 
Phenol 0.062 mg/L EPA 8270 
bis(2-Chloroethyl)ether 0.033 U mg/L EPA 8270 
2-Chlorophenol 0.084 mg/L EPA 8270 
1,3-Dichlorobenzene 0.033 u mg/L EPA 8270 
1,4-Dichlorobenzene 0.134 mg/L EPA 8270 
Benzyl Alcohol 0.033 u mg/L EPA 8270 
T, 2-Dichlorobenzene 0.033 u mg/L EPA 8270 
2-Methylphenol 0.033 u mg/L EPA 8270 
bis(2-Chloroisopropyl)e 0.033 u mg/L EPA 8270 
4-Methylphenol 0.033 u mg/L EPA 8270 
n-Nitroso-di-n-Propylam 0.196 mg/L EPA 8270 
Hexachloroethane 0.033 u mg/L EPA 8270 
Nitrobenzene 0.033 u mg/L EPA 8270 
Isophorone 0.033 u mg/L EPA 8270 
2-Nitrophenol 0.033 u mg/L EPA 8270 
2,4-Dimethylphenol 0.033 u mg/L EPA 8270 
Benzoic Acid 0.033 u mg/L EPA 8270 
bis(2-Chloroethoxy)Meth 0.033 u mg/L EPA 8270 
2,4-Dichlorophenol 0.033 u mg/L EPA 8270 
1,2,4-Trichlorobenzene 0.149 mg/L EPA 8270 
Naphthalene 0.033 u mg/L EPA 8270 
4-Chloroaniline 0.033 u mg/L EPA 8270 
Hexachlorobutad i ene 0.033 u mg/L EPA 8270 
4-Chloro-3-Methylphenol 0.111 mg/L EPA 8270 
2-Methylnaphthalene 0.033 u mg/L EPA 8270 
Hexachlorocyclopentadie 0.033 u mg/L EPA 8270 
2,4,6-Trichlorophenoi 0.033 u mg/L EPA 8270 
2,4,5-Trichlorophenoi 0.033 u mg/L EPA 8270 
2-Chloronaphthalene 0.033 u mg/L EPA 8270 
2-Nitroaniline 0.033 u mg/L EPA 8270 
D imethylphthalat e 0.033 u mg/L EPA 8270 
Acenaphthylene 0.033 u mg/L EPA 8270 
2,6-Dinitrotoluene 0.033 u mg/L EPA 8270 
3-Nitroaniline 0.033 u mg/L EPA 8270 

09/02 09/24 MTT 
09/02 09/24 MTI 
09/02 09/24 MTI 
09/02 09/24 MTI 
09/02 09/24 MTI 
09/02 09/24 

• 09/02 09/24 
09/02 09/24 MTI 
09/02 09/24 MTI 
09/02 09/24 MTI 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTI 
09/02 09/24 MTT 
09/02 09/24 MTI 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 

fe> Member of the SGS Group (Societe Generale de Surveillance) 
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COMMERCIALTESTING & ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY   SERVICES 

lemlab Ref.*   :93.4394-3 
Client Sample ID :BRW-BKGD-SW02 
Matrix :WATER 

Acenaphthene 
2,4-Dinitrophenoi 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-Phenylet 
Fluorene 
4-Nitroaniline 

_ 4f6-Dinitro-2-Methylphe 
"n-Nitrosodiphenylamine 
4-Bromophenyl-Phenyleth 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo(a)Anthracene 
Chrysene 
kbis(2-Ethylhexyl)Phthal 
'di-n-Octylphthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(1,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g, h, i)Perylene 

Total Metals Analysis 
ICP Screen, ICF 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 

REPORT of ANALYSIS 

BARROW  SPIKE 

0.166 mg/L EPA 8270 
0.033 U mg/L EPA 8270 
0.015 J mg/L EPA 8270 
0.033 u mg/L EPA 8270 
0.187 mg/L EPA 8270 
0.033 u mg/L EPA 8270 
0.033 u mg/L EPA 8270 
0.033 u mg/L EPA 8270 
0.033 u mg/L EPA 8270 
0.033 u mg/L EPA 8270 
0.033 u mg/L EPA 8270 
0.033 u mg/L EPA 8270 
0.033 u mg/L EPA 8270 

0.0027 J mg/L EPA 8270 
0.033 u mg/L EPA 8270 
0.033 u mg/L EPA 8270 
0.064 mg/L EPA 8270 
0.033 u mg/L EPA 8270 
0.189 mg/L EPA 8270 
0.033 u mg/L EPA 8270 
0.033 u mg/L EPA 8270 
0.033 u mg/L EPA 8270 
0.033 u mg/L EPA 8270 
0.033 u mg/L EPA 8270 
0.033 u mg/L EPA 8270 
0.033 u mg/L EPA 8270 
0.033 u mg/L EPA 8270 
0.033 u mg/L EPA 8270 
0.033 u mg/L EPA 8270 
0.033 u mg/L EPA 8270 
0.033 u mg/L EPA 8270 

~" ' "' 

EPA 
1.02 mg/L EPA 6010 
0.87 mg/L EPA 6010 
0.92 mg/L EPA 6010 
1.01 mg/L EPA 6010 
0.38 mg/L EPA 6010 
0.48 mg/L EPA 6010 

23 mg/L EPA 6010 
0.96 mg/L EPA 6010 
0.98 mg/L EPA 6010 
0.97 mg/L EPA 6010 
1.20 mg/L EPA 6010 
0.91 mg/L EPA 6010 

23 mg/L EPA 6010 
0.97 mg/L EPA 6010 
0.98 mg/L EPA 6010 
0.94 mg/L EPA 6010 
8.7 mg/L EPA 6010 

n/a 

=533 8 STREET 
ANCHORAGE. AK 99518 

TEL: (9071 562-2343 
r AX: 1907) 56 •5301 

09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 

09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 

r©> 
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tfc COMMERCIAL TESTING 
ENVIRONMENTAL  LABORATORY   SERVICES 

& ENGINEERING CO. 

REPORT of ANALYSIS 
Chemiab Ref.* 93.4394- 3 
Client Sample ID BRW-BKGD -SW02 BARROW SPIKE 
Matrix WATER 

Selenium 0.86 mg/L EPA 6010 
Silver 0.17 mg/L EPA 6010 
Sodium 55 mg/L EPA 6010 
Thallium 0.0173 mg/L EPA 7841 
Vanadium 0.92 mg/L EPA 6010 
Zinc 0.93 mg/L EPA 6010 

Dissolved Metals Analys ——— — 
ICP Screen, ICF EPA 

-Aluminum 1.01 mg/L - EPA 6010 
Antimony 0.88 mg/L EPA 6010 
Arsenic 0.92 mg/L EPA 6010 
Barium 1.02 mg/L EPA 6010 
Beryllium 0.38 mg/L EPA 6010 
Cadmium 0.48 mg/L EPA 6010 
Calcium 24 mg/L EPA 6010 
Chromium 0.97 mg/L EPA 6010 
Cobalt 0.97 mg/L EPA 6010 
Copper 0.96 mg/L EPA 6010 
Iron 1.33 mg/L EPA 6010 
Lead 0.93 mg/L EPA 6010 
Magnesium 23 mg/L EPA 6010 
Manganese 1.00 mg/L EPA 6010 
Molybdenum 1.00 mg/L EPA 6010 
Nickel 0.96 mg/L EPA 6010 
Potassium 8.3 mg/L EPA 6010 
Selenium 0.86 mg/L EPA 6010 
Silver 0.16 mg/L EPA 6010 
Sodium 53 mg/L EPA 6010 
Thallium 0.0151 mg/L EPA 7841 
Vanadium 0.93 mg/L EPA 6010 
Zinc 0.93 mg/L EPA 6010 

TOC, Nonpurgable i EPA 9060 
...TOC Range 42.8-47.5 mg/L EPA 9060 
...TOC Concentration 44.7 mg/L EPA 9060 

n/a 

♦ 

n/a 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (9071 562-2343 
FAX: (907) 561-5301 

09/06 09/10 DLC 
09/06 09/10 DLC 
09/06 09/10 DLG 
09/06 09/08 BMV 
09/06 09/10 DLG 
09/06 09/10 DLG 

09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 JJLG 
09/06 09/10 ft 
09/06 09/10 m 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/10 DLG 
09/06 09/08 BMW 
09/06 09/10 DLG 
09/06 09/10 DLG 

09/08 CMR 
09/08 CMR 

* See Special Instructions Above UA 
** See Sample Remarks Above NA 
U = Undetected, Reported value is the practical quantification limit.   LT 
D = Secondary dilution. GT 

Unavailable 
Not Analyze 
Less Than 
Greater Than 

• 

/b> Member of the SGS Group (Societe Generale de Surveillance) 
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Client Name 
Ordered By 
Project Name 
Project* 
PWSID 

COMMERCIALTESTING & ENGINEERING CO. 
ENVIRONMENTAL LABORATORY  SERVICES 

Chemlab Ref.* 
Client Sample ID 
Matrix 

93.4394-5 
BRW-BKGD-SW02 
WATER 

REPORT of ANALYSIS 

BARROW  SPIKE DUPLICATE 
5633 8 STREET 

ANCHORAGE. AK 99518 
TEL: (9071 562-2343 
FAX: (907) 561-5301 

ICF KAISER ENGINEERING 
RAY  «ORRIS 
DEW LINE RI/FS 
41096-412-01 
UA 

Sample Remarks: 

WORK Order      :70157 
Report Completed -.09/28/93 
Collected       :08/26/93 @ 11:20 
Received        :08/28/93 @ 09:35 
Technical Director:STEPHEN f..  EDE 

Released By : /~ n/ 

SAMPLE COLLECTED BY: D. NOE, AND S.S. SEPPOVEN.  FOR PERCENT 
RECOVERIES AND RPD CALCULATIONS, SEE QC SUMMARY. 

hrs 
hrs 

Parameter 
QC 

Results Qual Units Method 
Allowable Ext. Anal 

Limits  Date Date Init 

• 

m 

Semivolatile Organics EPA 8270 
Phenol 0.145 mg/L EPA 8270 
bis(2-Chloroethyl)ether 0.036 U mg/L EPA 8270 
2-Chlorophenol 0.137 mg/L EPA 8270 
1,3-Dichlorobenzene 0.036 U mg/L EPA 8270 
1,4-Dichlorobenzene 0.184 mg/L EPA 8270 
Benzyl Alcohol 0.036 U mg/L EPA 8270 
1,2-Dichlorobenzene 0.036 U mg/L EPA 8270 
-Methylphenol 0.036 U mg/L EPA 8270 
is(2-Chloroisopropyl)e 0.036 U mg/L EPA 8270 

4-Methylphenol 0.036 U mg/L EPA 8270 
n-Nitroso-di-n-Propylam 0.265 mg/L EPA 8270 
Hexachloroethane 0.036 U mg/L EPA 8270 
Nitrobenzene 0.036 U mg/L EPA 8270 
Isophorone 0.036 U mg/L EPA 8270 
2-Nitrophenol 0.036 U mg/L EPA 8270 
2,4-Dimethylphenol 0.036 U mg/L EPA 8270 
Benzoic Acid 0.036 U mg/L EPA 8270 
bis(2-Chloroethoxy)Meth 0.036 U mg/L EPA 8270 
2,4-Dichlorophenol 0.036 U mg/L EPA 8270 
1,2,4-Trichlorobenzene 0.210 mg/L EPA 8270 
Naphthalene 0.036 U mg/L EPA 8270 
4-Chloroaniline 0.036 U mg/L EPA 8270 
Hexachlorobutadiene 0.036 U mg/L EPA 8270 
4-Chloro-3-Methylphenol 0.227 mg/L EPA 8270 
2-Methylnaphthalene 0.036 U mg/L EPA 8270 
Hexachlorocyclopentadie 0.036 U mg/L EPA 8270 
2,4,6-Trichlorophenol 0.036 U mg/L EPA 8270 
2,4,5-Trichlorophenol 0.036 U mg/L EPA 8270 
2-Chloronaphthalene 0.036 U mg/L EPA 8270 
2-Nitroaniline 0.036 U mg/L EPA 8270 
Dimethylphthalate 0.036 U mg/L EPA 8270 
Acenaphthylene 0.036 U mg/L EPA 8270 
2,6-Dinitrotoluene 0.036 U mg/L EPA 8270 
3-Nitroaniline 0.036 U mg/L EPA 8270 
Acenaphthene 0.240 mg/L EPA 8270 
,4-Dinitrophenol 0.036 U mg/L EPA 8270 

09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 

&> 
Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



2lL COMMERCIAL TESTING 
ENVIRONMENTAL  LABORATORY  SERVICES 

&  ENGINEERING CO. 

REPORT of ANALYSIS 
Chemlab Ref.*   :93.4394-5 
Client Sample ID :BRW-BKGD-SW02 BARROW SPIKE DUPLICATE 
Matrix        -.WATER 

4-Nitrophenol 0.050 mg/L EPA 8270 
Dibenzofuran 0.036 U mg/L EPA 8270 
2,4-Dinitrotoluene 0.272 mg/L EPA 8270 
D iethylphthalate 0.036 u mg/L EPA 8270 
4-Chlorophenyl-Phenylet 0.036 u mg/L EPA 8270 
Fluorene 0.036 u mg/L EPA 8270 
4-Nitroaniline 0.036 u mg/L EPA 8270 
4,6-Dinitro-2-Methylphe 0.036 u mg/L EPA 8270 
n-N it rosod iphenylam ine 0.036 u mg/L EPA 8270 

- 4-Bromophenyl-Phenyleth 0.036 u mg/L EPA 8270 
Hexachlorobenzene 0.036 u mg/L EPA 8270 
Pentachlorophenol 0.017 mg/L EPA 8270 
Phenanthrene 0.036 u mg/L EPA 8270 
Anthracene 0.036 u mg/L EPA 8270 
di-n-Butylphthalate 0.101 mg/L EPA 8270 
Fluorantnene 0.036 u mg/L EPA 8270 
Pyrene 0.271 mg/L EPA 8270 
Butylbenzylphthalate 0.036 u mg/L EPA 8270 
3,3-Dichlorobenzidine 0.036 u mg/L EPA 8270 
Benzo(a)Anthracene 0.036 u mg/L EPA 8270 
Chrysene 0.036 u mg/L EPA 8270 
bis (2-Ethylhexyl) Phthal 0.036 u mg/L EPA 8270 
di-n-Octylphthalate 0.036 u mg/L EPA 8270 
Benzo(b)Fluorantnene 0.036 u mg/L EPA 8270 
Benzo(k)Fluorantnene 0.036 u mg/L EPA 8270 
Benzo(a)Pyrene 0.036 u mg/L EPA 8270 
Indeno (1,2,3-cd) Pyrene 0.036 u mg/L EPA 8270 
Dibenz(a,h)Anthracene 0.036 u mg/L EPA 8270 
Benzo(g,h,i)Perylene 0.036 u mg/L EPA 8270 

5633 8 STREET 
ANCHORAGE. AK 99518 

T EL: (907) 562-2343 
FAX: (907) 56 1-5301 

09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 ^TT 
09/02 09/24 mfc 
09/02 09/24 "^m 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 
09/02 09/24 MTT 

* See Special Instructions Above UA 
** See Sample Remarks Above NA 
U = Undetected,  Reported value is the practical quantification limit. LT 
D = Secondary dilution. GT 

Unavailable! 
Not Analyzec 
Less Than 
Greater Than 

r©> 
Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



ICFID BRW-BKGD-S01                     BRW-BKGD-S02                    BRW-BKGD-S03 
F&BI Number 820                                           822 824 
Sample Type soil                                        soil soil 
Date Received 8/27/93                                     8/27/93 8/27/93 

• 

% Dry Weight 28                                           29 55 
Sequence Date #6-08/28/93                             #6-08/28/93 #6-08/28/93 
Leaded Gas 
JP-4 <180                                         <170 <100 
Lube Oil <360                                         <340 <180 
Diesel <180r                                    <170T <*6<90T 
Spike Level 
Unknown Semi-vola 40 biogenic                           70 biogenic 20 biogenic 
Pentacosane 110                                       114 108 
Sequence Date #6-08/28/93                             #6-08/28/93 #6-08/28/93 
PCB 1221 <M^O.VJ"                          <0vf<C 3J                          ^^ö.lJ 
PCB 1232 «Xi <Q/f <0<f 
PCB 1016 <fM «yr <Jfc1 
PCB 1242 <W «y\ <0vf 
PCB 1248 <W\ <o^T <fM 
PCB 1254 <0^1 <(M <J*1 
PCB 1260 <*\     V <of\   V                     <pri   v 
Spike Level 
Dibutyl Chlorendate 107                                           106 100 
Sequence Date #6-08/28/93                             #5-08/28/93 #6-08/28/93 
alpha-BHC <W?\ <-OM J~                         <0<fS\*o ,3T                           <Q<tiJ\±6.2.U~ 

beta-BHC <o<<ri <o.M <0/S\ 
gamma-BHC <fctfl <0<tfl <O;01 
delta-BHC <Q/fl <Q<01 <0/€l 

• 

Heptachlor <gKTi <CKTI <0>«1' 
Aldrin <QKJ1 <0<01 <rxTi 
Heptachlor Epoxide <Q^31 <(W3'1 <o,ei 
Endosulfan I <o/n <0<tf1 <o<&\ 
DDE <0/fl1 <QK)1 <0<G1 
Dieldrin <0/Jl <0/til <0^1 
Endrin <o/ft <Q/01 <0<tfl 
Endosulfan II <0/<Jl <Q<01 <0x€Tl 
DDD <CUÖ1 <0/)1 <0<tf1 
Endrin Aldehyde <0/Ö1 <0/J1 <0<0'1 
DDT <0vtfl <0/(fl <P<tfl 
Endosulfan Sulfate <0/di <a<5i <0<dl 
Endrin Ketone <Ck6i v                    <a6i   i r                                 <04fl     ^ f 
Methoxy Chlor <0.1  ß.                                 <0.1   n <o.i & 
Chlordane <Pr5^./.<PT"                        <p&c\ 7J"                   <j»r$ <<?.<? r 
Dibutyl Chlorendate 107                                         106 100 
Spike Level 
Vol Sequence #3-08/28/93, #4-08/29/93       #3-08/28/93, #4-0c J/29/93       #3-08/28/93, #4-08/29/93 
CCI4 <0.07                                        <0.07 <Piö7* ^.oy 
TCA <0.07                                        <0.07 <fKT7    I 
Benzene <0.07                                        <0.07 <JMjf 
TCE <0.07                                        <0.07 <0<0? 
Toluene <0.07                                        <0.07 <0>07 
PCE <0.07                                        <0.07 <p<Ö7 

• 

Ethylbenzene 
Xylenes 

<0.07                                        <0.07 
<0.1                                          <0.1 

<O>0f  ¥ 
5©rf^.o7 

Gasoline <7  T                                     <1 T ^r^. vj 
Spike level 
BFB 110 120 79 



■ I** 

ICFID BRW-BKGD-S04                   BRW-BKGD-SD01                  BRW-BKGD-SD01 
F&BI Number 826 818 828 
Sample Type soil soil soil <\' 

Date Received 8/27/93 8/27/93 8/27/93 

% Dry Weight 76 65 96 

% Sequence Date #6-08/28/93                             #6-08/28/93                             #6-08/28/93 
Leaded Gas 
JP-4 <70 <80 <50 
Lube Oil <130 <150 <100 
Diesel <J*tf< 6>r*                             <80^T                                     270 
Spike Level 
Unknown Semi-vola 30 biogenic 
Pentacosane 104 100 107 
Sequence Date #6-08/28/93                             #6-08/28/93 
PCB1221 <0.1 <0.1 
PCB1232 <0.1 <0.1 
PCB1016 <0.1 <0.1 
PCB1242 <0.1 <0.1 
PCB1248 <0.1 <0.1 
PCB 1254 <0.1 <0.1 
PCB1260 <0.1 <0.1 
Spike Level 
Dibutyl Chlorendate 96 102 
Sequence Date #6-08/28/93                             #6-08/28/93 
alpha-BHC <0.01 J <0.01   ■ r 
beta-BHC <0.01 <0.01 
gamma-BHC <0.01 <0.01 
delta-BHC <0.01 <0.01 
Heptachlor <0.01 <0.01 m Aldrin <0.01 <0.01 
Heptachlor Epoxide <0.01 <0.01 
Endosulfan I <0.01 <0.01 
DDE <0.01 <0.01 
Dieldrin <0.01 <0.01 
Endrin <0.01 <0.01 
Endosulfan II <0.01 <0.01 
DDD <0.01 <0.01 
Endrin Aldehyde <0.01 <0.01 
DDT <0.01 <0.01 
Endosulfan Sulfate <0.01 <0.01 

'                                  <0.01 \ Endrin Ketone <0.01 \ f 

Methoxy Chlor <0.1   / I                            <0.1   ii. 
Chlordane <0.5 <0.5   T 
Dibutyl Chlorendate 96 102 
Spike Level 
Vol Sequence #3-08/28/93, #4-C J8/29/93       #3-08/28/93, #4-08/29/93       #3-08/28/93, #4-08/29/93 
CCI4 <IHJ7«£ 03                             <0.03 <0.02 
TCA <QJB7 1                                   <0.03 <0.02 
Benzene <<Xßf <0.03 <0.02 
TCE <0föf <0.03 <0.02 
Toluene <0£7~ <0.03 0.15 
PCE <OX07 <0.03 <0.02 
Ethylbenzene <M7 1 f                                    <0.03 <0.02 

• Xylenes <Qft*. OS"                              <0.06 0.19 
Gasoline <7c3 •a-                        <3 3 <2 
Spike level 
BFB 109 107 106 



ICFID BRW-BKGD-SW01 BRW-BKGD-SW01 BRW-BKGD-SW02 
F&BI Number 778 780 784 
Sample Type water water water 
Date Received 8/26/93 8/27/93 8/26/93 

• 

% Dry Weight 
Sequence Date #5-09/01/93 #5-09/01/93 
Leaded Gas 
JP-4 <200 <200 
Lube Oil <2000 <2000 
Diesel <aee-<2^"oo <aeo"^2s-oo 
Spike Level 
Unknown Semi-vola 
Pentacosane 97 77 
Sequence Date #5-09/01/93 #5-09/01/93 
PCB 1221 <Z<5 <£<.$ 
PCB 1232 <# I <2 
PCB 1016 <Z <Z 
PCB 1242 <z <t 
PCB 1248 <z <2r 
PCB 1254 <& . 

<2* PCB 1260 <** 
Spike Level 
Dibutyl Chlorendate 112 86 
Sequence Date #5-09/01/93 #5-09/01/93 
alpha-BHC <9<tf<as" «yi to.S' 
beta-BHC <V 1 <(k2 
gamma-BHC <Q<2 «yl 
delta-BHC <0>2 «yl 

• 

Heptachlor «yl <&fl 
Aldrin <0/2" «yl . 
Heptachlor Epoxide <Q<2 V «yl * 
Endosulfan I «ylco,^<r «yl t-o.TT 
DDE «ylt&.s- «yl co.s- 
Dieldrin «ylco.s" «yi co.s- 
Endrin <0/2 <.o.S~T «yl £.O,S~T 

Endosulfan II <tyl <-o.s~ «yi *-o.s- 
DDD <0/2<o.s" J" «yl co.ST 

Endrin Aldehyde <0/2<o.s" «yl <-o.s- 
DDT <(/! «yi 
Endosulfan Sulfate «yl «yl 
Endrin Ketone <0<2 V «yl V 
Methoxy Chlor <X <S~ R. <& <s H 
Chlordane <>ö <rc fc KjöcS-OR. 
Dibutyl Chlorendate 112 130 
Spike Level 
Vol Sequence #142-08/25/93 
CCI4 <1 
TCA <1 
Benzene <1 
TCE <1 
Toluene <1 
PCE <1 

• 

Ethylbenzene <1 
Xylenes <2 
Gasoline <50X 
Spike level 
BFB 124 



ICFID BRW-BKGD-SW02 
F&BI Number 786 
Sample Type water 
Date Received 8/27/93 
% Dry Weight 
Sequence Date 
Leaded Gas 
JP-4 
Lube Oil 
Diesel 
Spike Level 
Unknown Semi-vola 
Pentacosane 
Sequence Date 
PCB 1221 
PCB 1232 
PCB 1016 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 
Spike Level 
Dibutyl Chlorendate 
Sequence Date 
alpha-BHC 
beta-BHC 
gamma-BHC 
delta-BHC 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
DDE 
Dieldrin 
Endrin 
Endosulfan II 
DDD 
Endrin Aldehyde 
DDT 
Endosulfan Sulfate 
Endrin Ketone 
Methoxy Chlor 
Chlordane 
Dibutyl Chlorendate 
Spike Level 
Vol Sequence #1&2-08/25/93 
CCI4 <1 
TCA <1 
Benzene <1 
TCE <1 
Toluene <1 
PCE <1 
Ethylbenzene <1 
Xylenes <2 
Gasoline <50 J" 
Spike level 
BFB 124 

KZ 
V 



ANALYTICAL DATA SHEETS FOR QA/QC 

AK-RIFS\BARROW\4109661301\APP.CVFI 



Client Name 
Ordered By 
Project Name 
Project* 
PWSID 

COMMERCIAL TESTING & ENGINEERING CO. 
ENVIRONMENTAL LABORATORY  SERVICES 

Chemlab Ref.# 
Client Sample ID 
Matrix 

93.4395-2 
BRW-AB01 
WATER 

REPORT of ANALYSIS 

BARROW 

5633 B STREET 
ANCHORAGE  AK 99518 

TEL: (907) 562-2343 
FAX: (907) 561-5301 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS BARROW 
41096-412-01 
UA 

WORK Order      :70159 
Report Completed :09/29/93 
Collected       :08/26/93 @ 15:05 
Received        :08/28/93 @ 09:30 
Technical Director:STEPHEN-C. EDE 

hrs. 
hrs. 

cax uirecTjor:bTt£öQ*--C. EDE , 
Released By \Jd^O*—"cT' <£& 

Sample Remarks: SAMPLE COLLECTED BY: D. NOEf JEFF J. DAWSON, AND S.S. SEPPOVEN 

Parameter 
QC Allowable Ext. Anal 

Results Qual Units     Method      Limits  Date Date  Init 

• 

Volatile Organics EPA 8260 
Benzene 0.0010 u mg/L EPA 8260 
Bromobenzene 0.0010 u mg/L EPA 8260 
Bromochloromethane 0.0010 u mg/L EPA 8260 
Bromod i chloromet hane 0.0010 u mg/L EPA 8260 
Bromoform 0.0010 u mg/L EPA 8260 
Bromomethane 0.0010 u mg/L EPA 8260 
n-Butylbenzene 0.0010 u mg/L EPA 8260 
sec-Butylbenzene 0.0010 u mg/L EPA 8260 
fcprt-Butylbenzne 0.0010 u mg/L EPA 8260 
Parbon Tetrachloride 0.0010 u mg/L EPA 8260 
Chlorobenzene 0.0010 u mg/L EPA 8260 
Chloroethane 0.0010 u mg/L EPA 8260 
Chloroform 0.0010 u mg/L EPA 8260 
Chloromethane 0.0010 u mg/L EPA 8260 
2-Chlorotoluene 0.0010 u mg/L EPA 8260 
4-Chlorotoluene 0.0010 u mg/L EPA 8260 
Dibromochloromethane 0.0010 u mg/L EPA 8260 
12Dibromo3Chloropropane 0.0010 u mg/L EPA 8260 
1,2-Dibromoethane 0.0010 u mg/L EPA 8260 
D ibromoraet hane 0.0010 u mg/L EPA 8260 
1,2-Dichlorobenzene 0.0010 u mg/L EPA 8260 
1,3-Dichlorobenzene 0.0010 u mg/L EPA 8260 
1,4-Dichlorobenzene 0.0010 u mg/L EPA 8260 
Dichlorodifluoromethane 0.0010 u mg/L EPA 8260 
1,1-Dichloroethane 0.0010 u mg/L EPA 8260 
1,2-Dichloroethane 0.0010 u mg/L EPA 8260 
1,1-Dichloroethene 0.0010 u mg/L EPA 8260 
cis-1,2-Dichloroethene 0.0010 u mg/L EPA 8260 
trans1,2-Dichloroethene 0.0010 u mg/L EPA 8260 
1,2-Dichloropropane 0.0010 u mg/L EPA 8260 
1,3-Dichloropropane 0.0010 u mg/L EPA 8260 
2,2-Dichloropropane 0.0010 u mg/L EPA 8260 
1,1-Dichloropropene 0.0010 u mg/L EPA 8260 
Ethylbenzene 0.0010 u mg/L EPA 8260 
Hexachlorobutadiene 0.0010 u mg/L EPA 8260 
Isopropylbenzene 0.0010 u mg/L EPA 8260 
fcrlsopropyltoluene 0.0010 u mg/L EPA 8260 

09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 

Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



zfk COMMERCIAL TESTING 
ENVIRONMENTAL LABORATORY  SERVICES 

& ENGINEERING CO. 

Chemlab Ref.t 
Client Sample 
Matrix 

ID 
93.4395-2 
BRW-AB01 
WATER 

Methylene Chloride 
Napthalene 
n-Propylbenzene 
Styrene 
1112-Tetrachloroethane 
1122-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Tr i chloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl Chloride 
p+m-Xylene 
o-Xylene 

REPORT of ANALYSTSj^L-^ 

BARROW 

0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907} 562-2343 
FAX (907) 561-5301 

09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 

* See Special Instructions Above 
See Sample Remarks Above 

U = Undetected, Reported value is the practical quantification limit. 
D = Secondary dilution. 

© 

UA = Unavailable 
NA = Not Analyzed 
LT = Less Than 
GT = Greater Than 

Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



COMMERCIALTESTING  8c  ENGINEERING CO. 
ENVIRONMENTAL   LABORATORY  SERVICES 

leralab Ref.S 
Client Sample ID 
Matrix 

: 93.4424-4 
:BRW-EB01    BARROW 
:WATER 

REPORT of ANALYSIS 
5633 3 STREET 

ANCHORAGE. AK 99513 
TEL: (907) 552-23-!3 
rAX: (907) 351-5301 

Client Name 
Ordered By 
Project Name 
Projects 
PWSID 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS BARROW 
41096-412-01 
UA 

WORK Order : 70209 
Report Completed    :11/02/93 
Collected :08/27/93    @ 12:00 
Received -.08/29/93    @ 12:45 
Technical Director:STEPHEN C.  EDE 

Released By  : /" 7/      _JL—-/} 

hrs. 
hrs. 

Sample Remarks:   SAMPLE  COLLECTED BY:   D.   NOE AND ROBERT  C.C.     8270  HOLDING/TIME WAS 
EXCEEDED,   SAMPLE NOT ANALYZED AS  PER CLIENT. 

Parameter 
QC 

Results Qual . Units Method 

EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 

Allowable    Ext.    Anal 
Limits      Date    Date Init 

^Fc 

Volatile Organics 
3enzene 
BromoDenzene 
3romochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
n-Butylbenzene 
sec-Butylbenzene 
ert-Butylbenzne 

'Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
D ibromochloromethane 
12Dibromo3Chloropropane 
1,2-Dibromoethane 
D ibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
transl, 2-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
1,1-Dichloropropene 
Ethylbenzene 
Hexachlorobutad i ene 
Isopropylbenzene 

09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 
09/03 

09/03 KWM 
09/03 KWM 
09/03 KWM 
09/03 KWM 
09/03 KWM 
09/03 KWM 
09/03 KWM 
09/03 KWM 
09/03 KWM 
09/03 KWM 
09/03 KWM 
09/03 KWM 
09/03 KWM 
09/03 KWM 
09/03 KWM 
09/03 KWM 
09/03 KWM 
09/03 KWM 
09/03 KWM 
09/03 KWM 
09/03 KWM 
09/03 KWM 
09/03 KWM 
09/03 KWM 
09/03 KWM 
09/03 KWM 
09/03 KWM 
09/03 KWM 
09/03 KWM 
09/03 KWM 
09/03 KWM 
09/03 KWM 
09/03 KWM 
09/03 KWM 
09/03 KWM 
09/03 KWM 

/fe> 
Member of the SGS Grouo (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



_Jjffc.           COMMERCIAL TESTING & ENGINEERING CO. 
i4^_Bl^~               ENVIRONMENTAL LABORATORY SERVICES 

j -.:£ '?:3 
REPORT of ANALYSIS 

________ 

Cheralab Ref.*        :93.4424-4 5633 3 STREET 

Client Sample ID  :BRW-EB01 
Matrix                        :WATER 

BARROW ANCHORAGE. AK 99518 
Tel: (907) 562-23-J3 
rAX: (907) 551-5301 

P-Isopropyltoluene 0.0010 U mg/L EPA 8260 09/03  09/03 KWM 
Methylene Chloride 0.0010 U mg/L EPA 8260 09/03  09/03 KWM 
Napthalene 0.0010 u mg/L EPA 8260 09/03  09/03 KWM 
n-Propylbenzene 0.0010 u mg/L EPA 8260 09/03  09/03 KWM 
Styrene 0.0010 u mg/L EPA 8260 09/03  09/03 KWM 
1112-Tetrachloroethane 0.0010 u rng/L EPA 8260 09/03  09/03 KWM 
1122-Tetrachloroethane 0.0010 u mg/L EPA 8260 09/03  09/03 KWM 
Tetrachloroethene 0.0010 u mg/L EPA 8260 09/03  09/03 KWM 
Toluene 0.0010 u mg/L EPA 8260 09/03 09/03 KWM 
1,2,3-Trichlorobenzene 0.0010 u mg/L EPA 8260 09/03 09/03 KWM 
1,2,4-Trichlorobenzene 0.0010 u mg/L EPA 8260 09/03 09/03 KWM 
1,1,1-Trichloroethane 0.0010 u mg/L EPA 8260 09/03 09/03 KWM 
1,1,2-Trichloroethane 0.0010 u mg/L EPA 8260 09/03  09/03 KWM 
Trichloroethene 0.0010 u mg/L EPA 8260 09/03 09/03 KWM 
Trichlorofluoromethane 0.0010 u mg/L EPA 8260 09/03 09/03 KWM 
1,2,3-Trichloropropane 0.0010 u mg/L EPA 8260 09/03  09/03 KWM 
1,2,4-Triraethylbenzene 0.0010 u mg/L EPA 8260 09/03  09/03 KWM 
1,3,5-Trimethylbenzene 0.0010 u mg/L EPA 8260 09/03  09/03 KWM 
Vinyl Chloride 0.0010 u mg/L EPA 8260 09/03  09/03 KWM 
p+m-Xylene 0.0010 u mg/L EPA 8260 09/03  09/03 KWM 
o-Xylene 0.0010 u mg/L EPA 8260 09/03  09/03 KWM 

Total Metals Analysis 

• ICP Screen,   ICF EPA                     n/a 
Aluminum 0.10 u mg/L EPA 6010 09/07  09/10 DLG 
Ant iraony 0.10 u mg/L EPA 6010 09/07  09/10 DLG 
Arsenic 0.10 u mg/L EPA 6010 09/07  09/10 DLG 
Barium 0.050 u mg/L EPA 6010 09/07  09/10 DLG 
Beryllium 0.050 u mg/L EPA 6010 09/07  09/10 DLG 
Cadmium 0.050 u mg/L EPA 6010 09/07  09/10 DLG 
Calcium 0.22 mg/L EPA 6010 09/07  09/10 DLG 
Chromium 0.050 u mg/L EPA 6010 09/07  09/10 DLG 
Cobalt 0.050 u mg/L EPA 6010 09/07  09/10 DLG 
Copper 0.050 u mg/L EPA  6010 09/07  09/10 DLG 
Iron 0.10 u mg/L EPA 6010 09/07  09/10 DLG 
Lead 0.10 u mg/L EPA 6010 09/07  09/10 DLG 
Magnesium 0.20 u mg/L EPA 6010 09/07  09/10 DLG 
Manganese 0.050 u rng/L EPA 6010 09/07  09/10 DLG 
Molybdenum 0.050 u mg/L EPA 6010 09/07  09/10 DLG 
Nickel 0.050 u mg/L EPA 6010 09/07  09/10 DLG 
Potassium 5.0 u mg/L EPA 6010 09/07  09/10 DLG 
Selenium 0.10 u mg/L EPA 6010 09/07  09/10 DLG 
Silver 0.050 u mg/L EPA 6010 09/07  09/10 DLG 
Sodium 0.25 u mg/L EPA 6010 09/07  09/10 DLG 
Thallium 0.005 u rng/L EPA 7841 09/06 09/08 BMW 
Vanadium 0.050 u mg/L EPA 6010 09/07  09/10 DLG 
Zinc 0.050 u mg/L EPA 6010 09/11  09/14 DFL 

================—______________ ._  -.===: 
*      See Special Instructions Above UA = Unavailable 1 **    See Sample Remarks Above NA = Not Analyzed 
u = undetected,  Reported value is the practical quantification limit.        LT = Less Than 
D = Secondary dilution. GT = Greater Than 

Ä «   il *!■ -i   Memöer of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY, SOUTH CAROLINA 



COMMERCIAL TESTING 
ENVIRONMENTAL LABORATORY  SERVICES 

Client Name 
Ordered By 
Project Name 
Project* 
PWSID 

& ENGINEERING CO. 

lemlab Ref.* 
Client Sample ID 
Matrix 

:93.4627-23 
:BRW-2EB02 BARROW 
:WATER 

REPORT Of ANALYSIS 
5633 B STREET 

ANCHORAGE. AK 99518 
TEL: (907) 562-2343 
FAX: (907) 561-5301 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS BARROW 
41096-412-01 
UA 

Sample Remarks: SAMPLE COLLECTED BY: S.M. AND J.P. 

WORK Order      :70637 
Report Completed :10/05/93 
Collected       :09/06/93 @ 16:50 
Received        :09/07/93 @ 11:00 
Technical Director:STEPHEN C. 

Released By : /* 

"7 

hrs. 
hrs. 

Parameter 
QC 

Results Qual Units 

0.020 U   mg/L 

Allowable Ext. Anal 
Method      Limits  Date Date Init 

WLS 
Hydrocarbons VPH 

m 

• 

Volatile Organics 
Benzene 0.0010 
Bromobenzene 0.0010 
Bromochloromethane 0.0010 
Bromodichloromethane 0.0010 
Bromoform 0.0010 
Broraomethane 0.0010 
i-Butylbenzene 0.0010 
c-Butylbenzene 0.0010 
ert-Butylbenzne 0.0010 

Carbon Tetrachloride 0.0010 
Chlorobenzene 0.0010 
Chloroethane 0.0010 
Chloroform 0.0010 
Chloromethane 0.0010 
2-Chlorotoluene 0.0010 
4-Chlorotoluene 0.0010 
D ibromochloromethane 0.0010 
12Dibromo3Chloropropane 0.0010 
1,2-Dibromoethane 0.0010 
Dibromomethane 0.0010 
1,2-DIchlorobenzene 0.0010 
1,3-Dichlorobenzene 0.0010 
1,4-Dichlorobenzene 0.0010 
Dichlorodifluoromethane 0.0010 
1,1-Dichloroethane 0.0010 
1,2-Dichloroethane 0.0010 
1,1-Dichloroethene 0.0010 
cis-l,2-Dichloroethene 0.0010 
translr2-Dichloroethene 0.0010 
1,2-Dichloropropane 0.0010 
1,3-DIchloropropane 0.0010 
2,2-Dichloropropane 0.0010 
1,1-Dichloropropene 0.0010 
Ethylbenzene 0.0010 
[exachlorobutad iene 0.0010 

EPA 5030/8015M 

EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 
U mg/L EPA 8260 

09/10 09/10 

09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 

09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 
09/09 

KWM 
KWM 
KWM 
KWM 
KWM 
KWM 
KWM 
KWM 
KWM 
KWM 
KWM 
KWM 
KWM 
KWM 
KWM 
KWM 
KWM 
KWM 
KWM 
KWM 
KWM 
KWM 
KWM 
KWM 
KWM 
KWM 
KWM 
KWM 
KWM 
KWM 
KWM 
KWM 
KWM 
KWM 
KWM 

Member of the SGS Group (Societe Generate de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



Jt COMMERCIAL TESTING fie 
ENVIRONMENTAL LABORATORY SERVICES 

s set <9ce 

REPORT Of ANALYSIS 
Chemlab Ref.#   :93.4627-23 
Client Sample ID :BRW-2EB02 BARROW 
Matrix         :WATE3? 

Isopropylbenzene 0.0010 u mg/L EPA 8260 
P-Isopropyltoluene 0.0010 u mg/L EPA 8260 
Methylene Chloride 0.0038 mg/L EPA 8260 
Napthalene 0.0010 u mg/L EPA 8260 
n-Propylbenzene 0.0010 u mg/L EPA 8260 
Styrene 0.0010 u mg/L EPA 8260 
1112-Tetrachloroethane 0.0010 u mg/L EPA 8260 
1122-Tetrachloroethane 0.0010 u mg/L EPA 8260 
Tetrachloroethene 0.0010 u mg/L EPA 8260 
Toluene 0.0010 u mg/L EPA 8260 
1,2,3-Trichlorobenzene 0.0010 u mg/L EPA 8260 
1,2,4-Trichlorobenzene 0.0010 u mg/L EPA 8260 
1,1,1-Trichloroethane 0.0010 u mg/L EPA 8260 
1,1,2-Trichloroethane 0.0010 u mg/L EPA 8260 
Trichloroethene 0.0010 u mg/L EPA 8260 
Tr i chlorofluoromethane 0.0010 u mg/L EPA 8260 
1,2,3-Trichloropropane 0.0010 u mg/L EPA 8260 
1,2,4-Trimethylbenzene 0.0010 u mg/L EPA 8260 
1,3,5-Trimethylbenzene 0.0010 u mg/L EPA 8260 
Vinyl Chloride 0.0010 u mg/L EPA 8260 
P+m-Xylene 0.0010 u mg/L EPA 8260 
o-Xylene 0.0010 u mg/L EPA 8260 

GCO. 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
FAX: (907) 561-5301 

09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 

*  See Special Instructions Above UA 
** See Sample Remarks Above NA 
U = Undetected, Reported value is the practical quantification limit. LT 
D = Secondary dilution. GT 

Unavailable 
Not Analyzed 
Less Than 
Greater Than 

Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



COMMERCIAL TESTING 
ENVIRONMENTAL LABORATORY  SERVICES 

Client Name 
Ordered By 
Project Name 
Project« 
PWSID 

& ENGINEERING CO. 

Chemlab Ref.* 
Client Sample ID 
Matrix 

:93.4395-1 
:BRW-TB01 
:WATER 

REPORT of ANALYSIS 

BARROW 
5633 B STREET 

ANCHORAGE. AK 99518 
TEL: (907) 562-2343 
CAX  (907) 561-5301 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS    BARROW 
41096-412-01 
UA 

WORK Order      :70159 
Report Completed :09/29/93 
Collected       :08/26/93 @ 10:00 hrs. 
Received        :08/28/93 @ 09:30 hrs. 
Technical Director:ST-EEHEN c. EDE 

Released By : JdWQh—^T^t^__ 

Sample Remarks: SAMPLE COLLECTED BY: D. NOE, JEFF J. DAWSON, AND S.S. SEPPOVEN. 

56 

~h 

• 

Parameter 

Volatile Organics 
Benzene 
Bromobenzene 
Bromochlorotnethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
n-Butylbenzene 
sec-Butylbenzene 
Tt-Butylbenzne 

. irbon Tetrachloride 
Ihlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
Dibromochloromethane 
12Dibromo3Chloropropane 
1,2-Dibromoethane 
D ibromoraethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
transl,2-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
1,1-Dichloropropene 
Ethylbenzene 
Hexachlorobutad i ene 
Isopropylbenzene 
Isopropyltoluene 

QC 
Results Qual Units Method 

Allowable Ext. Anal 
Limits  Date Date Init 

EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 
0.0010 u mg/L EPA 8260 

09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 

Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY  SOUTH CAROLINA 



2fk COMMERCIAL TESTING & 
ENVIRONMENTAL LABORATORY  SERVICES 

ENGINEERING CO. 

- *.^t  ■*. n 

REPORT of ANALYSIS J&H^ 
Chemlab Ref.*   -.93.4395-1 
Client Sample ID :BRW-TB01 BARROW 
Matrix         :WATER 

Methylene Chloride 0.0010 u mg/L EPA 8260 
Napthalene 0.0010 u mg/L EPA 8260 
n-Propylbenzene 0.0010 u mg/L EPA 8260 
Styrene 0.0010 u mg/L EPA 8260 
1112-Tetrachloroethane 0.0010 u mg/L EPA 8260 
1122-Tetrachloroethane 0.0010 u mg/L EPA 8260 
Tetrachloroethene 0.0010 u mg/L EPA 8260 
Toluene 0.0010 u mg/L EPA 8260 
1,2,3-Tri chlorobenzene 0.0010 u mg/L EPA 8260 
1,2,4-Trichlorobenzene 0.0010 u mg/L EPA 8260 
1,1,1-Trichloroethane 0.0010 u mg/L EPA 8260 
1,1,2-Trichloroethane 0.0010 u mg/L EPA 8260 
Trichloroethene 0.0010 u mg/L EPA 8260 
Trichlorofluoromethane 0.0010 u mg/L EPA 8260 
1,2,3-Trichloropropane 0.0010 u mg/L EPA 8260 
1,2,4-Trimethylbenzene 0.0010 u mg/L EPA 8260 
1,3,5-Trimethylbenzene 0.0010 u mg/L EPA 8260 
Vinyl Chloride 0.0010 u mg/L EPA 8260 
p+m-Xylene 0.0010 u mg/L EPA 8260 
o-Xylene 0.0010 u mg/L EPA 8260 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907| 562-2343 
FAX (907) 561-53Q1 

09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 
09/03 09/03 MCM 

*  See Special Instructions Above UA 
** See Sample Remarks Above NA 
U = Undetected, Reported value is the practical quantification limit.   LT 
D = Secondary dilution. GT 

Unavailable 
Not Analyzed 
Less Than 
Greater Than 

Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



COMMERCIALTESTING & ENGINEERING CO. 
ENVIRONMENTAL  LABORATORY   SERVICES 

'hemlab Ref.S 
Client Sample ID 
Matrix 

93.4424 
BRW-TBO 
WATER 

REPORT of ANALYSIS 

BARROW 

^    <A/> & 

5533 3 STREET 
ANCHORAGE. AS 995IS 

TEL: (907) 5S2-23-J3 
•rAX: (907) 551-5301 

Client Name 
Ordered By 
Project Name 
Project* 
PWSID 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS    BARROW 
41096-412-01 
UA 

WORK Order 
Report Completed 
Collected 
Received 

:70209 
:11/02/93 
:08/27/93 
:08/29/93 

@ 10:00 hrs 
           @ 12:45 hrs 

Technical Director:STEPHEN C. EDE 
Released By 

Sample Remarks: SAMPLE COLLECTED BY: D. NOE AND ROBERT 
AW^LSC 

C.C. 

Parameter Qc Allowable Ext. Anal 
Results Qua! Units     Method      Limits  Date Date  Init 

Volatile Organics 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromod i chloromethane 
Bromoform 
Bromomethane 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzne 
kCarbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
D ibromochloromethane 
12Dibromo3Chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-l,2-Dichloroethene 
transl,2-Dichloroethene 
1,2-Dichloropropane 
1f 3-Dichloropropane 
2,2-Dichloropropane 
1,1-Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene 
Isopropylbenzene 
P-Isopropyltoluene 

0 
0. 
0. 
0, 

0.0010 
0.0010 
0.0010 
.0010 
.0010 
.0010 
.0010 

0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
.0010 
.0010 
.0010 
.0010 

0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 

0. 
0. 
0 
0, 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
rag/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 

09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 

&> 
Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



zlL COMMER 
ENVIRONMENTAL 

CIALTEST1NG  & ENGINEERING CO. 
LABORATORY  SERVICES 

Chemlab Ref.* 
Client Sample ID 
Matrix 

93.4424-5 
BRW-TBO. 
WATER 

REPORT of ANALYSIS 

Methylene Chloride 
Napthalene 
n-Propylbenzene 
Styrene 
1112-Tetrachloroethane 
1122-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl Chloride 
p+m-Xylene 
o-Xylene 

BARROW 

0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 

5533 3 S ,-P 
A.\CHORAGE. AX 99513 

7 EL: (907) 55 2-23-J3 
r *X: (907) 55 1-5301 

09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 
09/03 09/03 KWM 

* See Special Instructions Above 
** See Sample Remarks Above 
U = Undetected, Reported value is the practical quantification limit. 
D = Secondary dilution. 

UA = Unavailable 
NA = Not Analyzed! 
LT = Less Than 
GT = Greater Than 

at Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA, COLORADO. UTAH, ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA, NEW JERSEY. SOUTH CAROLINA 



COMMERCIAL TESTING & ENGINEERING CO. 
ENVIRONMENTAL LABORATORY  SERVICES 

Client Name 
Ordered By 
Project Name 
Projectt 
PWSID 

lemlab Ref.# 
Client Sample ID 
Matrix 

:93.4627-22 
:BRW-2TB03 BARROW 
:WATER 

REPORT of ANALYSIS 

ICF KAISER ENGINEERING 
RAY MORRIS 
DEW LINE RI/FS BARROW 
41096-412-01 
UA 

Sample Remarks: SAMPLE COLLECTED BY: S.M. AND J.P. 

5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
FAX: (907) 561-5301 

WORK Order      :70637 
Report Completed :10/05/93 
Collected       :09/06/93 @ 10:00 
Received       :09/07/93 @ 11:00 
Technical Director:STEPHEN ,C. EDE 

Released By : /~ 

hrs. 
hrs. 

/ 

Parameter 
QC 

Results Qual Units 
Allowable Ext. Anal 

Method      Limits  Date Date Init 

~h 

• 

Volatile Organics 
Benzene 0.0010 U 
Bromobenzene 0.0010 U 
Bromochloromethane 0.0010 U 
Bromodichloromethane 0.0010 U 
Bromoform 0.0010 U 
Bromomethane 0.0010 U 
n-Butylbenzene 0.0010 U 
sec-Butylbenzene 0.0010 U 
iprt-Butylbenzne 0.0010 U 
r irbon Tetrachloride 0.0010 U 
Ihlorobenzene 0.0010 U 
Chloroethane 0.0010 U 
Chloroform 0.0010 U 
Chloromethane 0.0010 U 
2-Chlorotoluene 0.0010 U 
4-Chlorotoluene 0.0010 U 
Dibromochloromethane 0.0010 U 
12D ibromo3 Chloropropane 0.0010 U 
1,2-Dibromoethane 0.0010 U 
Dibromomethane 0.0010 U 
1,2-Dichlorobenzene 0.0010 U 
1,3-Dichlorobenzene 0.0010 U 
1,4-Dichlorobenzene 0.0010 U 
Dichlorodifluoromethane 0.0010 U 
1,1-Dichloroethane 0.0010 U 
1,2-Dichloroethane 0.0010 U 
1,1-Dichloroethene 0.0010 U 
cis-lt2-Dichloroethene 0.0010 U 
transl,2-Dichloroethene 0.0010 U 
1,2-D i chloropropane 0.0010 U 
1,3-Dichloropropane 0.0010 U 
2f2-Dichloropropane 0.0010 U 
1,1-Dichloropropene 0.0010 U 
Ethylbenzene 0.0010 U 
Hexachlorobutadiene 0.0010 U 
Isopropylbenzene 0.0010 U 
Isopropyltoluene 0.0010 U 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 
EPA 

8260 
8260 

EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 
EPA 

8260 
8260 

EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 

09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 

Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY. SOUTH CAROLINA 



ztt COMMERCIAL TESTING 
ENVIRONMENTAL LABORATORY SERVICES 

& ENGINEERING CO. 

s-Nce '«et 
REPORT Of ANALYSIS 

Chemlab Ref.*   :93.4627-22 
Client Sample ID :BRW-2TB03 BARROW 
Matrix        :WATER 

Methylene Chloride 0.0060 mg/L EPA 8260 
Napthalene 0.0010 u mg/L EPA 8260 
n-Propylbenzene 0.0010 u mg/L EPA 8260 
Styrene 0.0010 u mg/L EPA 8260 
1112-Tetrachloroethane 0.0010 u mg/L EPA 8260 
1122-Tetrachloroethane 0.0010 u mg/L EPA 8260 
Tetrachloroethene 0.0010 u mg/L EPA 8260 
Toluene 0.0010 u mg/L EPA 8260 
1,2,3-Trichlorobenzene 0.0010 u mg/L EPA 8260 
1,2,4-Trichlorobenzene 0.0010 u mg/L EPA 8260 
1,1,1-Trichloroethane 0.0010 u mg/L EPA 8260 
1,1,2-Trichloroethane 0.0010 u mg/L EPA 8260 
Trichloroethene 0.0010 u mg/L EPA 8260 
Tr i chlorofluoromethane 0.0010 u mg/L EPA 8260 
1,2,3-Trichloropropane 0.0010 u mg/L EPA 8260 
1,2,4-Trimethylbenzene 0.0010 u mg/L EPA 8260 
1,3,5-Trimethylbenzene 0.0010 u mg/L EPA 8260 
Vinyl Chloride 0.0010 u mg/L EPA 8260 
p+m-Xylene 0.0010 u mg/L EPA 8260 
o-Xylene 0.0010 u mg/L EPA 8260 

2* 5633 B STREET^"" 
ANCHORAGE. AK 995)8 

TEL: (907) 562-2343 
FAX: (907) 551-5301 

09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 
09/09 09/09 KWM 

*  See Special Instructions Above UA 
** See Sample Remarks Above NA 
U = Undetected, Reported value is the practical quantification limit.   LT 
D = Secondary dilution. GT 

fet Member of the SGS Group (Societe Generale de Surveillance) 

Unavailable 
Not Analyzed 
Less Than 
Greater Than 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH, ILLINOIS, OHIO. MARYLAND. WEST VIRGINIA, NEW JERSEY. SOUTH CAROLINA 



2lC 
^Th ihemlab Ref.* 

Client Sample 
Matrix 

Client Name 
Ordered By 
Project Name 
Project* 
PWSID 

COMMERCIAL TESTING & ENGINEERING CO 
ENVIRONMENTAL  LABORATORY SERVICES CWUIWCBHINÜ  LU, 

:93. 4696-1        ^RT of ANALYSIS 

ID :BRW-CB04 BARROW 
:WATERS      ,    j 

IZv?.IS^LENGIN^^G WORK order 
SHEHI " ACE Report Completed 

5633 8 STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562-2343 
PAX: (907) 561-5301 

DEW LINE RI/FS 
41096-412-01 
UA 

Collected 
Received 
Technical Directors 

Released By 

:70737 
=10/21/93 
-.09/08/93 
09/09/93 

Sample Kemarks: SAMPLE COLLECTED BY:  R TAUFFE AND R.C.C. 

Parameter 
QC 

Results Qual Units     Method 
Allowable Ext. Anal 

Limits  Date Date Init 

m 

Volatile Organics 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromod i chloromethane 
Bromoform 
Bromomethane 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzne 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
Dibromochloromethane 
12Dibromo3Chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorpbenzene 
1,4-Dichlorobenzene 
D i chlorbd i fluoromet hane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
c is-1,2-Dichloroethene 
trans1,2-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
1,1-Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene 
Isopropylbenzene 
|-Isopropyltoluene 

0, 
0, 
0. 
0, 
0, 

0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
.0010 
.0010 
.0010 
.0010 
.0010 

0.0010 
0.0010 
0.0010 
0.0010 
0~0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 

09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 
09/21 09/21 MCM 

&t 
Member of the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERV.CES IN ALASKA  COLORADO, UTAH   .LUNO.S. OH.O. MARYLAND. WEST V,RG,N,A   NEW JERSEY. SOUTH CAROLINA 



Jkl COMMERCIAL TESTING &  ENGINEERING 
ENVIRONMENTAL  LABORATORY  SERVICES 

CO. 

Chemiab Ref.ft 
Client Sample ID 
Matrix 

93.4696- 
BRW-XB04 
WATERS 

1 
REPORT of ANALYSIS ^£:£ 

BARROW 

Methyiene Chloride 
Napthalene 
n-Propylbenzene 
Styrene 
1112-Tetrachloroethane 
1122-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl Chloride 
p+m-Xylene 
o-Xylene 

0.0050 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 

R^w 5633 B ST 
ANCHORAGE. AK 99518 

EL: (907) 562-2343 
FAX: (907) 561-5301 

09/21 09/21 Ma 
09/21 09/21 net 
09/21 09/21 net. 
09/21 09/21 MCK 
09/21 09/21 MCK 
09/21 09/21 MCK 
09/21 09/21 MCK 
09/21 09/21 MCK 
09/21 09/21 MCK 
09/21 09/21 MCK 
09/21 09/21 MCK 
09/21 09/21 MCK 
09/21 09/21 MCK 
09/21 09/21 MCK 
09/21 09/21 MCK 
09/21 09/21 MCK 
09/21 09/21 MCK 
09/21 09/21 MCK 
09/21 09/21 MCK 
09/21 09/21 MCM 

See Special Instructions Above 
** See Sample Remarks Above 
U = Undetected, Reported value is the practical quantification limit 
D = Secondary dilution. 

UA = Unavailable 
NA = Not Analyzed' 
LT = Less Than 
GT = Greater Than 

/fe> 
Memoer ol the SGS Group (Societe Generale de Surveillance) 

ENVIRONMENTAL SERVICES IN ALASKA. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND   WEST VIRGINIA   NEW JERSEY. SOUTH CAROLINA 
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ICFID BRW-EB-01 BRW-EB01 
F&BI Number 1156 1158 
Sample Type water water 
Date Received 8/27/93 8/27/93 
% Dry Weight 
Sequence Date #5-09/01/93 
Leaded Gas 
JP-4 <200 
Lube Oil <2000 
Diesel £2CÖ~*2S~<=> O 
Spike Level 
Unknown Semi-vola 
Pentacosane 100 
Sequence Date #5-09/01/93 
PCB 1221 <&*.£- 
PCB 1232 <£ 
PCB 1016 <z 
PCB 1242 <2 
PCB 1248 <Z 
PCB 1254 <£ 
PCB 1260 4 
Spike Level 
Dibutyl Chlorendate 97 
Sequence Date #5-09/01/93 
alpha-BHC <jyz <-O.S~ 
beta-BHC <V? 
gamma-BHC <§Z 
delta-BHC <ty£ 
Heptachlor <fö 
Aldrin <02 
Heptachlor Epoxide «XI    T 
Endosulfan I <P<2«i<?.s-r 
DDE <04 <£ o .s- 
Dieldrin <tyl*-o.s~ 
Endrin <^yfl^ o-s~J~ 
Endosulfan II <&i< o.s- 
DDD <SX2.c o.S~T 
Endrin Aldehyde <fö.<-o-S~ 
DDT «X2 
Endosulfan Sulfate <&1 
Endrin Ketone <Q£   4 

r 

Methoxy Chlor 4Z er H 
Chlordane <&4<ZS-/Z 
Dibutyl Chlorendate 89 
Spike Level 
Vol Sequence #3&4-09/02/93 
CCI4 <1 
TCA <1 
Benzene <1 
TCE <1 
Toluene <1 
PCE <1 
Ethylbenzene <1 
Xylenes <2 
Gasoline <#h±/OOT 
Spike level 
BFB 131 

& 
A1 



F&BI Number 776 1154 t/" /W     ^ 
ICFID BRW-TB01 BRW-TB02 r^\J^ 

Sample Type water water ' ,|^' 
Date Received 8/27/93 8/27/93 <\ 

% Dry Weight 
Sequence Date 

Leaded Gas 

JP-4 
Lube Oil 

Diesel 

Spike Level 
Unknown Semi-vola 

Pentacosane 
Sequence Date 

PCB 1221 
PCB1232 
PCB 1016 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 
Spike Level 
Dibutyl Chlorendate 
Sequence Date 
alpha-BHC 
beta-BHC 
gamma-BHC 
delta-BHC 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
DDE 
Dieldrin 
Endrin 
Endosulfan II 
DDD 
Endrin Aldehyde 
DDT 
Endosulfan Sulfate 
Endrin Ketone 
Methoxy Chlor 
Chlordane 
Dibutyl Chlorendate 
Spike Level 
Vol Sequence #1&2-08/25/93 #3&4-09/02/93 
CCI4 <1 <1 
TCA <1 <1 
Benzene <1 <1 
TCE <1 <1 
Toluene <1 <1 
PCE <1 <1 
Ethylbenzene <1 <1 
Xylenes <2 <2 
Gasoline <50 J" «5Q</00 T 
Spike level 
BFB 127 95 
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ICF KAISER ENGINEERS, INC. 
1800 HARRISON STREET 
P.O. Box 23210 
OAKLAND, CALIFORNIA 94612-3430 
510/419-6000     FAX 510/419-5355 

DATA VAUDATION REPORT 

PROGRAM: Elmendorf AFB/Point Barrow RI/FS (ICF Project No. 41096-412-02) 
LABORATORY: Commercial Testing & Engineering Co. (Anchorage, AK) 
REVIEWER: Cynthia Schlag, ICF Kaiser Engineers 
ANALYSIS: Extractable Petroleum Hydrocarbons by USEPA Method 8100M 
MATRIX: Soil 
DATE: February 22, 1994 (revised May 19, 1994) 

I. INTRODUCTION: 

Commercial Testing & Engineering Co. (Anchorage, AK) received two (2) soil samples for 
extractable petroleum hydrocarbons (EPH) analyses by modified USEPA Method 8100 on 
September 6, 1993. The samples were extracted on September 14, 1993 and analyzed for 
EPH by gas chromatography with flame ionization detection (GC/FID) on September 16 and 
17, 1993. 

The ICF site identification numbers and corresponding Commercial Testing & Engineering Co. 
sample identification numbers are listed below. 

ICF Site No. Lab Sample No. 

BRW-SS02-2S06 93.4627-01 
BRW-SS01-2S07 93.4627-05 

Thewere no QC sample designations included in project documentation. 

Soil sample results and quantitation limits were reported by the laboratory with an adjustment 
for moisture content. 

The analytical results with qualifications are presented on modified sample data sheets 
included in the report appendix. Definitions of data qualifiers are provided in Table 1B. This 
report was prepared according to the USEPA draft document "National Functional Guidelines 
for Organic Data Review (December 1990), USEPA SW-846 Method 8100M and the Project 
Sampling and Analysis Plan. 

II. VALIDITY and COMMENTS: 

A.        Technical Holding Times: 
A.1       Technical holding time QC criteria were met for all project sample analyses. 

EAFB\8100M\2SOlLS\BARROW 
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B. Initial Calibration: 
B.1       All QC criteria for the initial calibration were met and the results are considered 
acceptable. 

C. Continuing Calibration: 
C.1       All QC criteria for the continuing calibration were met and the results are 
considered acceptable. 

D. Laboratory Blanks: 
D.1       All target analytes were not detected in the method blank at concentrations 
above the Practical Quantitäten Limits (PQL) and the results are considered 
acceptable. 

E. Surrogate Recoveries: 
E.1       All surrogate recoveries met applicable QC criteria and the results are 
considered acceptable. 

F. Field Blanks: 
F.1        No field blank analysis is included with the project documentation. 

G. Laboratory Control Sample Analysis: 
G.1        Laboratory control sample QC criteria were met for all "blank spike" analyses 
and the results are considered acceptable. 

H. Laboratory Replicate Analysis: 
H.1       No laboratory replicate control sample is included with the project 
documentation. 

I. Field Duplicate Analysis: 
1.1 No field duplicate analysis is included with the project documentation. 

J. Matrix Spike/Matrix Spike Duplicate Analysis: 
J.1 The matrix spike (MS) and matrix spike duplicate (MSD) analyses met all QC 
criteria and results are considered acceptable. 

K. Quantitäten and Identification 
K.1        No problems were observed with analyte quantitation and identification 
in project sample analysis. 

L Conclusion: 
L1        All data are considered valid and usable for ail purposes. 

EAFB\8100M\KOILS\BARROW 
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ICF KAISER ENGINEERS, INC. 
1800 HARRISON STREET 
P.O. Box 23210 
OAKLAND, CALIFORNIA 9461 2-3430 
510/419-6000 

PROGRAM: 
LABORATORY: 
REVIEWER: 
ANALYSIS: 
MATRIX: 
DATE: 

DATA VALIDATION REPORT 

Elmendorf AFB/Point Barrow RI/FS (ICF Project No.41096-412-02) 
Commercial Testing & Engineering Co. (Anchorage, AK) 
Cynthia E. Schlag 
Volatile Petroleum Hydrocarbons by USEPA Method 8015M 
Water and Soil 
February 22, 1994 (revised May 19, 1994) 

I. INTRODUCTION: 

Commercial Testing & Engineering Co. (CT&E) (Anchorage, AK) received one (1) soil sample and 
one (1) water sample for Volatile Petroleum Hydrocarbons (VPH) analysis by USEPA Method 
8015M (modified) on September 6, 1993. The samples were analyzed for VPH by gas 
chromatography with flame ionization detection (GC/FID) on September 10 and 13, 1993. 

The ICF site identification numbers and corresponding CT&E laboratory sample identification 
numbers are listed below. 

ICF Site No. 

BRW-SS02-2S06 
BRW-2EB-02 

Lab Sample No. 

93.4627-01 
93.4627-23 

Matrix 

Soil 
Water 

The following QC sample designations are included with the project documentation: sample 
number BRW-2EB-02 was designated as an "equipment blank." 

It should be noted, that all quantitation limits reported by the laboratory for project soil samples 
were higher than those specified in the Project Sampling and Analysis Plan for USEPA Method 
8015M. According to the laboratory, all soil samples were extracted in methanol before analysis 
as required by State of Alaska guidelines. It is the opinion of the reviewer that the quality of the 
data was not affected. 

The analytical results for project soil samples were reported with an adjustment for moisture 
content. 

The analytical results with qualifications are presented on modified sample data sheets submitted 
by the laboratory. Definitions of the data qualifiers are listed in Table 1B. This report was prepared 
according to the USEPA draft document "National Functional Guidelines for Organic Data Review" 
(December 1990), USEPA Method 8015M and the Project Sampling and Analysis Plan. 

EAFB\B015\1 WATER1 SOIL\BARROW 
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II. VALIDITY & COMMENTS: 

A. Technical Holding Times: 
A.1       Technical holding time QC criteria were met for all project sample analyses. 

B. Initial Calibration: 
B.1        All QC criteria for the initial calibration were met and the results are considered 
acceptable. 

C. Continuing Calibrations: 
C.1       All QC criteria for the continuing calibration were met and the results are 
considered acceptable. 

D. Laboratory Blanks: 
D. 1       The target analyte was not detected in the method blank at a concentration above 
the Practical Quantitation Limit (PQL) arid the results are considered acceptable. 

E. Field Blanks: 
E. 1       All QC criteria for the field blank analysis were met and the results are considered 
acceptable. 

F. Laboratory Control Sample Analysis: 
F.1        The laboratory control sample QC criteria were met for all "blank spike" analyses 
and the results are considered acceptable. 

G. Field Duplicate Analysis: 
G.1        No field duplicate analysis is included in the project documentation. 

H. Surrogate Recoveries: 
H.1       All surrogate recoveries met applicable QC criteria and the results are considered 
acceptable. 

I. Matrix Spike/Matrix Spike Duplicate Analyses: 
1.1 The matrix spike (MS) and matrix spike duplicate (MSD) analyses associated with 
these samples met all applicable QC criteria and the results are considered acceptable. 

J. Internal Standards: 
J.1        Internal standard areas for all sample analyses were within specified QC criteria 
and the results are considered acceptable. 

K. Quantitation and Identification: 
K.1        No problems were observed with sample guantitation and identification with 
project sample analyses. 

L. Conclusion: 
L.1        All data are considered valid and usable for all purposes. 

EAFB\8015\ 1 WATER 1SOIUBABROW 
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ICF KAISER ENGINEERS, INC. 
1800 HARRISON STREET 
P.O. Box 23210 
OAKLANO, CALIFORNIA 94612-3430 
510/419-6000      FAX 510/419-5355 

PROGRAM: 
LABORATORY: 
REVIEWER: 
ANALYSIS: 
MATRIX: 
DATE: 

DATA VALIDATION REPORT 

Elmendorf AFB/Point Barrow RI/FS (ICF Project No.41096-412-02) 
Commercial Testing & Engineering Co. (Anchorage, AK) 
Cynthia E. Schlag 
BTEX Compounds by USEPA Method 8020 
Soil 
February 22. 1994 (revised May 19. 1994) 

INTRODUCTION: 

Commercial Testing & Engineering Co. (CT&E) (Anchorage, AK) received one (1) soil sample for 
BTEX (benzene, toluene, ethylbenzene, and xylenes) analysis by USEPA Method 8020 on 
September 6, 1993. The sample was analyzed for BTEX by gas chromatography with photo- 
ionization detection (GC/FID) on September 17. 1993. 

The ICF site identification number and corresponding CT&E laboratory sample identification 
number are listed below. 

ICF Site No. 

BRW-SS01-2S07 

Lab Sample No. 

93.4627-05 

There were no QC sample designations included in project documentation. 

It should be noted, that all quantitation limits reported by the laboratory for project soil samples 
were higher than those specified in the Project Sampling and Analysis Plan for USEPA Method 
8020. According to the laboratory, all soil samples were extracted in methanol before analysis, 
as required by State of Alaska guidelines. It is the opinion of the reviewer that the quality of the 
data was not affected. 

The analytical results for project soil samples were reported with an adjustment for moisture 
content. 

The analytical results with qualifications are presented on modified sample data sheets submitted 
by the laboratory. Definitions of the data qualifiers are listed in Table 1B. This report was prepared 
in accordance with the USEPA draft document "National Functional Guidelines for Organic Data 
Review", (December 1990) USEPA Method 8020 and the Project Sampling and Analysis Plan. 

EAFB\8020\1 SOIL\BARBOW 
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VALIDITY & COMMENTS: 

A. Technical Holding Times: 
A.1        The technical holding time QC criteria were met for the project sample. 

B. Initial Calibration: 
B.1        All QC criteria for the initial calibration were met and the results are considered 
acceptable. 

C Continuing Calibration: 
C.1        All QC criteria for the continuing calibration were met and the results are 
considered acceptable. 

D. Laboratory Blanks: 
D.1        No target analytes were detected in the method blanks at a concentration above 
the practical quantitation limit (PQL) and~the results are considered acceptable. 

E. Field Blanks: 
E.1        No field blank analysis is included in the project documentation. 

F. Field Duplicate Analysis: 
F.1 No field duplicate analysis is included in the project documentation. 

G. Laboratory Control Sample Analysis: 
G.1        The laboratory control sample QC criteria were met for all "blank spike" analyses 
and the results are considered acceptable. 

H. Surrogate Recoveries: 
H.1        All surrogate recoveries met applicable QC criteria and the results are considered 
acceptable. 

I.' Matrix Spike/Matrix Spike Duplicate Analyses: 
1.1 The matrix spike (MS) and matrix spike duplicate (MSD) analyses met all QC 
criteria and the results are considered acceptable. 

J. Internal Standards: 
J.1 Internal standard areas for all sample analyses were within specified QC criteria 
and the results are considered acceptable. 

K. Quantitation & Identification: 
K.1 Due to analyte identification problems, the following analytes are considered to 
be presumptively present (N) and the detected results are usable for limited purposes 
only (see modified sample data sheets): 

• toluene, ethylbenzene, p&m-xylene, and o-xylene in sample number 
BRW-SS01-2S07 

The laboratory did not confirm all detected results by using a secondary column or GC/MS 
analysis. The results for the samples listed above are considered to be tentatively 
identified and qualitatively questionable. 

• 

EAFB\8020\1 SOIÜBARROW 
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K.2       No other problems were observed with sample quantitation and identification in 
project sample analysis. 

L Conclusion: 
L.1        Due to the lack of confirmation, select data are considered to be tentatively 
identified and qualitatively questionable. 

L2        All other data are considered valid and usable for all purposes. 

• 
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ICF KAISER ENGINEERS, INC. 

1800 HARRISON ST.. OAKLAND. CA 94612 
P.O. Box 23210. OAKLAND. CA 94623 
415/268-6000 

PROGRAM: 
LABORATORY: 
REVIEWER: 
ANALYSIS: 
MATRIX: 
DATE: 

DATA VALIDATION REPORT 

Dewline/Point Barrow RI/FS (ICF Project No.41096-412-02) 
Commercial Testing & Engineering Co. (Anchorage, AK) 
Cynthia Schlag, ICF Kaiser Engineers 
Volatile Organic Compounds by USEPA Method 8260 
Water and Soil 
February 23, 1994 (revised May 19, 1994) 

INTRODUCTION: 

Commercial Testing & Engineering Co. (Anchorage, AK) received five (5) soils and eight (8) 
water samples for volatile organic compounds (VOC) analyses by USEPA Method 8260 on 
August 26 and 27, and September 6, 1993. The samples were analyzed for VOCs by gas 
chromatography/mass spectrometry (GC/MS) on September 3, 5, 9, 14, and 23, 1993. 

The ICF site identification numbers and corresponding Commercial Testing & Engineering Co. 
sample identification numbers are listed below. 

ICF Site No. 

• 

BRW- 
BRW- 
BRW- 
BRW- 
BRW- 
BRW- 
BRW- 
BRW- 
BRW- 
BRW- 
BRW- 
BRW- 
BRW- 

•TB-01 
•AB-01 
BKGD-SW01 
AOC2-SW04 
AOC2-SW08 
BKGD-SD01 
BKGD-S01 
AOC2-SD07 
AOC2-S04 
•EB-01 
SS02-2S06 
2TB-03 
2EB-02 

Lab Sample No. Matrix 

93.4395-01 Water 
93.4395-02 Water 
93.4395-03 Water 
93.4395-07 Water 
93.4395-09 Water 
93.4397-01 Soil 
93.4397-04 Soil 
93.4397-08 Soil 
93.4424-01 Soil 
93.4424-04 Water 
93.4627-01 Soil 
93.4627-22 Water 
93.4627-23 Water 

The following QC sample designations were included in project documentation: sample 
numbers BRW-TB-01 and BRW-2TB-03 were designated as trip blanks;" sample numbers 
BRW-EB-01 and BRW-2EB-02 were designated as "equipment blanks;" sample number 
BRW-AB-01 was designated as an "ambient blank;" and sample numbers BRW-AOC2-SW04 
and BRW-AOC2-SW08 were designated as a "field duplicate pair." 

EAFB\82*0»i5SOILSSWATERS\BARROW 
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Soil sample results and quantitation limits were reported by the laboratory with an adjustment 
for moisture content. 

Although, sample numbers BRW-BKGD-S01 and BRW-AOC2-SD07 were requested to be 
validated, the samples were not analyzed by the laboratory due to exceeded technical holding 
times. 

It should be noted, that all quantitation limits reported by the laboratory for project soil 
samples were higher than those specified in the Project Sampling and Analysis Plan for 
USEPA Method 8260. According to the laboratory, all soil samples were extracted in methanol 
before analysis, as required by State of Alaska guidelines.  It is the opinion of the reviewer that 
the quality of the data was not affected. 

The analytical results with qualifications are presented on modified sample data sheets 
included in the report appendix.  Definitions of data qualifiers are provided in Table 1B. This 
report was prepared according to the USEPA draft document "National Functional Guidelines 
for Organic Data Review (December 1990), USEPA SW-846 Method 8260, and the Project 
Sampling and Analysis Plan. 

I. VALIDITY and COMMENTS: 

A. Technical Holding Times: 
A.1        Sample numbers BRW-BKGD-SD01 and BRW-SS02-2S06 exceeded technical 
holding time criteria of 14 days by 5 and 2 days, respectively. Therefore, all analytical 
sample results for the above noted sample are considered estimated (J) and usable 
for limited purposes only (see modified sample data sheets). 

A.2       Technical holding time QC criteria were met for all other project sample 
analyses. 

6. GC/MS Instrument Performance Check: 
B.1        All QC criteria for the bromofluorobenzene (BFB) tunes were met and the 
results are considered acceptable. 

C. Initial Calibration: 
C.1        All QC criteria for the initial calibration were met and the results are considered 
acceptable. 

D. Continuing Calibration: 
D.1        All QC criteria for the continuing calibration were met and the results are 
considered acceptable. 

E. Laboratory Blanks: 
E.1        No target analytes were detected in the method blank at concentrations above 
the Practical Quantitation Limits (PQL) and the results are considered acceptable. 

F. Surrogate Recoveries: 
F.1        All surrogate recoveries met applicable QC criteria and the results are 
considered acceptable. 

EAFB\826»SSOILSSWATERSBARROW 
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G. Field Blanks: 
G.1       The following target anatyte was detected in the field blanks listed below at 
concentrations above the PQL: 

Sample No. Analyte Concentration 
BRW-2EB-02 Methylene chloride       0.0060 mg/L 
BRW-2TB-03 Methylene chloride        0.0038 mg/L 

Methylene chloride was not detected in the associated sample. Therefore, no target 
analytes were qualified based on the field blank contamination noted above. 

G.2       No other target analytes were detected in the field blanks at concentrations 
above the PQL and the results are considered acceptable. 

H. Laboratory Control Sample Analysis: 
H.1        Laboratory control sample QC criteria were met for all "blank spike" analyses 
and the results are considered acceptable. 

I. Laboratory Replicate Analysis: 
1.1 Sample number BRW-TB-01 was utilized for laboratory replicate analyses.  All 
QC criteria were met and the results are considered acceptable. 

J. Field Duplicate Analysis: 
J.1        A QC limit for precision of <_20%, as measured by the Relative Percent 
Difference (RPD) between sample values, was specified for field duplicate 
comparability. 

Sample numbers BRW-AOC2-SW04 and BRW-AOC2-SW08 were utilized for the field 
duplicate analysis. An RPD value of 100% was reported for naphthalene and 
1,2-dichloroethane, exceeding the QC criteria of <_20%. Therefore, naphthalene and 
1,2-dichloroethane, for the above noted samples, are considered estimated (J) and 
usable for limited purposes only (see modified sample data sheets). 

K. Matrix Spike/Matrix Spike Duplicate Analysis: 
K.1 The recoveries of 1,1-Dichloroethane in the matrix spike (MS) and matrix spike 
duplicate (MSD) analyses associated with some soil samples did not meet the 
laboratory established QC limits as noted below. 

Sample No. % Recovery QC Limits 
BRW-BKGD-SD01 MS 15 80-120% 
BRW-BKGD-SD01 MSD 17 80-120% 
BRW-AOC2-S04  MS 19 80-120% 
BRW-AOC2-S04  MSD 17 80-120% 
BRW-AOC2-2S09 MS 57 80-120% 
BRW-AOC2-2S09 MSD 64 80-120% 

According to USEPA data validation guidelines, organic data are not qualified based 
on MS/MSD QC outliers alone.  It is the opinion of the reviewer that the low recoveries 
in these samples are due to sample matrix interferences, and the affect on the quality 
of the data is not known. 

EAFB\826<X5SOILS8WATERS'£ARROW 
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L. Internal Standards: 
L.1        Internal standard areas for all sample analyses were within specified QC 
criteria and the results are considered acceptable. 

M. Quantitation and Identification: 
M.1       No problems were observed with analyte quantitation and identification in 
project sample analyses. 

N. Conclusion: 
N.1       Due to deficiencies in the field duplicate analyses and the technical holding 
times, select data are considered estimated and usable for limited purposes only. 

N.2       All other data are considered valid and usable for all purposes. 

EAFB\826<A5SOILS8WATERS\BARROW 
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ICF KAISEH ENQINEEBS. INC. 

1800 HARRISON STREET 

P.O. Box 23210 
OAKLAND. CALIFORNIA 94612-3430 
510/419-6000      FAX 510/419-5355 

PROGRAM: 
LABORATORY: 
REVIEWER: 
ANALYSIS: 
MATRIX: 
DATE: 

DATA VALIDATION REPORT 

Dewline/Point Barrow RI/FS (ICF Project No. 41096-412-02) 
Commercial Testing & Engineering Co. (Anchorage, AK) 
Cynthia Schlag, ICF Kaiser Engineers 
Semivolatile Organic Compounds by USEPA Method 8270 
Soil and Water 
February 22. 1994 

INTRODUCTION: 

Commercial Testing & Engineering Co. (Anchorage, AK) received four (4) soil samples and 
three (3) water samples for semivolatile organic compound (SVOC) analyses by USEPA 
Method 8270 on August 26 and 27, 1993. The water samples were extracted on September 1, 
2, and 10, 1993 and analyzed for SVOCs by gas chromatography/mass spectrometry (GC/MS) 
on September 5, 11, and 24, 1993. The soil samples were extracted on September 9, 1993 
and analyzed for SVOCs by GC/MS on October 9, 1993. 

The ICF site identification numbers and corresponding Commercial Testing & Engineering Co. 
sample identification numbers are listed below. 

ICF Site No. 

BRW-BKGD-SW01 
BRW-AOC2-SW04 
BRW-BKGD-SD01 
BRW-BKGD-S01 
BRW-AOC2-SD07 
BRW-AOC2-S04 
BRW-EB-01 

Lab Sample No. Matrix 

93.4395-03 Water 
93.4396-01 Water 

93.4397-01 Soil 
93.4397-04 Soil 
93.4397-08 Soil 
93.4424-01 Soil 
93.4424-04 Water 

The following QC sample designations were included in project documentation: sample 
number BRW-EB-01 was designated as an "equipment blank." However, sample number 
BRW-EB-01 was not analyzed by the laboratory due to exceeded holding time. 

Soil sample results and quantitation limits were reported by the laboratory with an adjustment 
for moisture content. 

EAFB\827(WWATERS4S01LS\BARROW 
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Laboratory reports for matrix spike (MS) and matrix spike duplicate (MSD) analyses associated 
with some project samples were not included with the data package. Therefore, the 
corresponding ICF sample numbers could not be determined and the laboratory sample 
numbers were referenced in comments F.2 and K.2 instead. 

The analytical results with qualifications are presented on modified sample data sheets 
included in the report appendix. Definitions of data qualifiers are provided in Table 1B. This 
report was prepared according to the USEPA draft document "National Functional Guidelines 
for Organic Data Review* (December 1990), USEPA SW-846 Method 8270, and the Project 
Sampling and Analysis Plan. 

II. VALIDITY and COMMENTS: 

A. Technical Holding Times: 
A.1        Technical holding time QC criteria were met for all project sample 
analyses. 

B. GC/MS Instrument Performance Check: 
B.1        All QC criteria for the decafluorotriphenylphosphine (DFTPP) tunes were met 
and the results are considered acceptable. 

C. Initial Calibration: 
C.1       All QC criteria for the initial calibration were met and the results are considered 
acceptable. 

D. Continuing Calibration: 
D.1       The percent differences (%Ds) in the continuing calibrations exceeded the 
<. +25% QC validation criteria for several analytes in the continuing calibrations 

performed on September 4, 5, and October 11,1993. The detected results and 
quantitation limits for the analytes listed on Table A are considered estimated (J) and 
usable for limited purposes only (see modified sample data sheets and Table A). 

E. Laboratory Blanks: 
E.1       Target analyte di-n-butylphthalate was detected in the soil method blank at a 
concentration above the Practical Quantitation Limit (PQL): 

Date extracted Analyte Concentration 

09/09/93 di-n-butylphthalate 0.310 mg/Kg 
09/10/93 di-n-butylphthalate 1.61    mg/Kg 

Due to method blank contamination, the result reported for di-n-butylphthalate in 
sample number BRW-AOC2-S04 is considered non-detected (U) (see modified sample 
data sheets). 

E.2       No other target analytes were detected in the method blanks at concentrations 
above the PQL and the results are considered acceptable. 
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F. Surrogate Recoveries: ^^ 
F.1        All acid fraction surrogate recoveries for sample number BRW-BKGD-SW01 ^B 
were below the 10% QC validation criteria and all the base/neutral surrogate ^^ 
recoveries were above 10% but below acceptable QC limits. Therefore, the 
quantitation limits for all acid fraction target analytes in sample number 
BRW-BKGD-SW01 are considered rejected (R) and unusable for any purpose and all 
base/neutral target analytes in sample number BRW-BKGD-SW01 are considered 
estimated (J) and usable for limited purposes only (see modified sample data sheets). 

F.2       The following percent surrogate recoveries for the water method blank 
extracted on 09/02/93 were outside method QC limits: 

Sample No. Analyte Recovery QC criteria 

MB 09/02/93 nitrobenzene-d5 34% 35-114% 
MB 09/02/93 2-fluorobiphenyl 34% 43-116% 

Due to the above noted surrogate recovery problem, the base/neutral target analytes 
in the method blank extracted on 09/02/93 are considered estimated (J) and usable 
for limited purposes only (see modified sample data sheets). 

F.3       The following percent recoveries for 93.4358-02 MS were outside method QC 
limits: 

Sample No. Analyte Recovery QC criteria 

93.4358-02 MS 2-fluorophenol 19% 21-110% 
93.4358-02 MS 2-fluorobiphenyl 37% 43-116% 

Although the above listed surrogate recoveries did not meet the QC limits in sample 
number 93.4358-02 MS, no data are qualified based on USEPA validation guidelines. 

F.4       All surrogate recoveries for sample number BRW-AOC2-S04 MSD were below 
the 10% QC validation criteria due to sample loss during extraction and this should be 
noted. 

F.5        All other surrogate recoveries met applicable QC criteria and the results are 
considered acceptable. 

G. Field Blanks: 
G.1       No field blank analysis is included with the project documentation. 

H. Laboratory Control Sample Analysis: 
H.1       Laboratory control sample QC criteria were met for all other "blank spike" 
analyses and the results are considered acceptable. 

I. Laboratory Replicate Analysis: 
1.1 No laboratory replicate analysis is included with the project documentation. 

J. Field Duplicate Analysis: 
J.1        No field duplicate analysis is included with project documentation. 

EAFB\827WWATERS4S01LS\BARROW 
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K. Matrix Spike/Matrix Spike Duplicate Analysis: 
K.1       All spiked analytes for sample number BRW-AOC2-S04 MSD had no 
recoveries due to sample loss during the extraction process and this should be noted. 

K.2       The MS/MSD recoveries in sample numbers 93.4358-02 MS, 93.4358-03 MSD, 
and 93.4397-02 MS did not meet the QC criteria as noted below. 

Sample No. Compound Recovery QC Limits 

93.4358-02 MS 1,2,4-trichlorobenzene 39% 44-142% 
93.4358-02 MS acenapthene 45% 47-145% 
93.4358-02 MS pentachlorophenol 12% 14-176% 
93.4358-03 MSD pentachlorophenoi 11% 14-176% 
93.4397-02 MS pentachlorophenol 14% 17-109% 

According to USEPA guidelines, organic data are not qualified based on MS/MSD 
recoveries alone.  It is the opinion of the reviewer that the recoveries in these samples 
are due to sample matrix interferences and the affect on the quality of the data is not 
known. 

K.3        All other MS and MSD analyses met the QC criteria and are considered 
acceptable. 

L Internal Standards: 
L1        Internal standard areas for all analyses met applicable QC criteria and the 
results are considered acceptable. 

M. Quantitäten and Identification: 
M.1       No problems were observed with analyte quantitation and identification in 
project sample analyses. 

N. Conclusion: 
N.1       Due to the above noted low surrogate recoveries, select data are considered 
rejected and unusable for any purposes. 

N.2       Due to the above noted deficiencies in continuing calibration performance and 
laboratory blank contamination, select data are considered as estimates and usable 
for limited purposes only. 

N.3       Due to the above noted laboratory blank contamination, select data are 
considered non-detected. 

N.4       All other data are considered valid and usable for ail purposes. 
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TABLE A 
CALIBRATIONS OUTSIDE %D CRITERIA 

Date Compound %D Samples 

Continuing Calibration - September 4, 1993 3,3'-dichlorobenzidine 
indeno(1,2,3-cd)pyrene 

36.2 
37.5 

blank(aq) 

Continuing Calibration - September 5, 1993 3,3'-dichlorobenzidine 26.2 BRW-AOC2-SW04 

Continuing Calibration - October 11, 1993 hexachlorocyclopentadiene 27.9 BRW-AOC2-S04 

• 
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ICF   KAISER   ENGINEERS.   INC. 
1800 HARRISON ST.. OAKLAND. CA 94612 
P.O. Box 23210. OAKLAND. CA 94623 
415/268-6000 

PROGRAM: 
LABORATORY: 
REVIEWER: 
ANALYSIS: 
MATRIX: 
DATE: 

DATA VALIDATION REPORT 

Elmendorf AFB/Point Barrow RI/FS (ICF Project No. 41096-412-02) 
Commercial Testing & Engineering Co. (Anchorage, AK) 
Cynthia Schlag 
Total Organic Carbon by USEPA Method 9060 
Water and Soil 
February 22, 1994 (revised May 19, 1994) 

INTRODUCTION: 

Commercial Testing & Engineering Co. (CT&E) (Anchorage, AK) received two (2) water samples 
and four (4) soil samples for Total Organic Carbon (TOC) analysis by USEPA Method 9060 on 
August 26 and 27, 1993. The water samples were analyzed by CT&E and the soil samples were 
analyzed by Twiss Analytical for TOC on September 8, 23, and 24, 1993. 

The ICF site identification numbers and corresponding CT&E laboratory sample identification 
numbers are listed below. 

ICF Site No. Lab Sample No. Matrix 

BRW-BKGD-SW01 93.4395-03 Water 
BRW-AOC2-SW04 93.4396-01 Water 
BRW-BKGD-SD01 93.4397-01 Soil 
BRW-BKGD-S01 93.4397-04 Soil 
BRW-AOC2-SD07 93.4397-08 Soil 
BRW-AOC2-S04 93.4424-01 Soil 

There was no QC sample designation included in project documentation. 

Soil sample results and quantitation limits were reported by the laboratory with an adjustment for 
moisture content. 

The analytical results with qualifications are presented on modified sample data sheets submitted 
by the laboratory. Definitions of the data qualifiers are listed in Table 1B. This report was 
prepared in accordance with the USEPA draft document "Laboratory Data Validation Functional 
Guidelines for Evaluating Inorganics Analysis" (October 1989), USEPA Method 9060 and the 
Project Sampling and Analysis Plan. 
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VALIDITY & COMMENTS: 

A. Technical Holding Times: 
A.1        Technical holding time QC criteria were met for all project samples. 

B. Initial Calibrations: 
B.1 The laboratory did not use multi-level calibration standards to quantitate values 
for the soil samples, as specified by the method. However, the single calibration standard 
used was within a reasonable range for accurate quantitation. Therefore, it is the opinion 
of the reviewer that the quality of the data is not affected and the results are considered 
acceptable. 

B.2 All initial calibration criteria were met for all project water sample analyses and the 
results are considered acceptable. 

Laboratory Blanks: 
C.1       The target analyte was not detected in the method blanks at a concentration 
above the Practical Quantitation Limit (PQL) and the results are considered acceptable. 

Field Blanks: 
D.1        No field blank analysis is included with the project documentation. 

E. Laboratory Control Sample Analysis: 
E.1        The laboratory control sample QC criteria were met for all "blank spike" analyses 
and the results are considered acceptable. 

F. Laboratory Replicate Analysis: 
F.1        No laboratory replicate analysis is included with the project documentation. 

G. Field Duplicate Analysis: 
G.1        No field duplicate analysis is included with the project documentation. 

H. Matrix Spike: 
H.1        The water matrix spike recovery met all applicable QC criteria and the results are 
considered acceptable. 

H.2        No soil matrix spike is included with the project documentation, therefore, the 
quality of the data cannot be determined. 

I. Quantitation: 
1.1 Although a single-point calibration standard was used to quantitate sample 
results, the quality of the data are not affected and the results are considered acceptable. 

1.2 No problems were encountered with sample quantitation and the results are 
considered acceptable. 

J. Conclusion: 
J.1        All data are considered valid and usable for all purposes. 
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ICF KAISER ENGINEERS, INC. 
1800 HARRISON STREET 
P.O. Box 23210 
OAKLAND, CALIFORNIA 94612-3430 
510/419-6000      FAX 510/419-5355 

DATA VALIDATION REPORT 

PROGRAM: Elmendorf AFB/Point Barrow RI/FS (ICF Project No. 41096-412-02) 
LABORATORY: Commercial Testing & Engineering Co. (Anchorage, AK) 
REVIEWER: Sharon Lin, ICF Kaiser Engineers, Inc. 
ANALYSIS: Total Dissolved Solids by USEPÄ Method 160.1 
MATRIX: Water 
DATE: February 18, 1994 (revised May 19, 1994) 

I. INTRODUCTION: 

Commercial Testing & Engineering Co. (CT&E) (Anchorage, AK) received one 
(1) water sample for Total Dissolved Solids (TDS) analysis by USEPA 
Method 160.1 on August 28, 1993.  The sample was analyzed for TDS on 
September 7, 1993. 

The ICF site identification number and corresponding CT&E laboratory 
sample identification number are listed below. 

ICF Site No, 

BRW-BKGD-SW01 

Lab Sample No. 

4395-3 

The analytical results with qualifications are presented on modified 
sample data sheet included in the report appendix.  Definitions of data 
qualifiers are listed in Table IB.  This report was prepared in 
accordance with the USEPA draft document "Laboratory Data Validation 
Functional Guidelines for Evaluating Inorganics Analysis," October 1989, 
USEPA Method 160.1 and the Project Sampling and Analysis Plan. 

II. VALIDITY & COMMENTS: 

A.    Technical Holding Times: 
A.l   The project sample was collected on August 26, 1993 and was 
analyzed for TDS on September 7, 1993, exceeding the technical 
holding time QC criteria of seven (7) days by five (5) days. 
Therefore, the detected result for the project sample is 
considered as an estimate (J) and usable for limited purposes only 
(see modified sample data sheet). 
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B. Calibration: 
B.l  All applicable QC criteria were met for sample calibration 
analyses and the results are considered acceptable. 

C. Laboratory Blanks: 
C.l   TDS was not detected in the method blank at a concentration 
above the Practical Quantitation Limit (PQL) and the results are 
considered acceptable. 

D. Field Blanks: 
D.l   There were no field blank analyses associated with the 
project samples. 

E. Laboratory Replicate Analyses: 
E.l   Laboratory replicate analyses submitted with project data 
met all applicable QC criteria" for precision as measured by 
Relative Percent Difference (RPD) and the results are considered 
acceptable. 

F. Field Duplicate Analysis: 
F.l   There were no field duplicate analyses associated with the 
project samples. 

G. Quantitation: 
G.l   No problems were encountered with sample quantitation. 

H.    Conclusion: 
H.l   Due to the exceeded holding time, the sample result is 
considered estimated and usable for limited purposes only. 
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ICF KAISER ENGINEERS, INC. 
1800 HARRISON STREET 
P.O. Box 23210 
OAKLAND, CALIFORNIA 94612-3430 
510/419-6000      FAX 510/419-5355 

DATA VALIDATION REPORT 

PROGRAM: Elmendorf AFB/Point Barrow RI/FS (ICF Project No. 41096-412-02) 
LABORATORY: Commercial Testing & Engineering Co. (Anchorage, AK) 
REVIEWER: Sharon Lin, ICF Kaiser Engineers, Inc. 
ANALYSIS: Total Suspended Solids bv USEPA Method 160.2 
MATRIX: Water 
DATE: February 18, 1994 (revised May 19, 1994) 

I. INTRODUCTION: 

Commercial Testing & Engineering Co. (CT&E) (Anchorage, AK) received one 
(1) water sample for Total Suspended Solids (TSS) analysis by USEPA 
Method 160.2 on August 28, 1993.  The sample was analyzed for TSS on 
September 2. 1993. 

The ICF site identification number and corresponding CT&E laboratory 
sample identification number are listed below. 

ICF Site No. Lab Sample No. 

BRW-BKGD-SW01 4395-3 

The analytical results are presented on the sample data sheet submitted 
by the laboratory (definitions of data qualifiers are listed in Table 
IB) .  This report was prepared in accordance with the USEPA draft 
document "Laboratory Data Validation Functional Guidelines for 
Evaluating Inorganics Analysis," October 1989, USEPA Method 160.2 and 
the Project Sampling and Analysis Plan. 

II. VALIDITY & COMMENTS: 

A. Technical Holding Times: 
A.l  All technical holding time QC criteria were met for project 
sample analyses. 

B. Calibration: 
B.l  Method calibration is not a requirement for USEPA Method 
160.2. 

DtvliiulBarrm, IslandiBKGD-SnOl.TSS 
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C. Laboratory Blanks: 
C.l TSS was not detected in the method blank associated with the 
project sample at a concentration above the Practical Quantitation 
Limit (PQL) and the results are considered acceptable. 

D. Field Blanks: 
D.l  There were no field blanks analyses associated with the 
project samples. 

E. Laboratory Replicate Analyses: 
E.l   Laboratory replicate analyses submitted with project data 
met all applicable QC criteria for precision as measured by 
Relative Percent Difference (RPD) and the results are considered 
acceptable. 

F. Field Duplicate Analyses: 
F.l  There were no field duplicate analyses associated with the 
project samples. 

G. Quantitation: 
G.l   No problems were encountered with sample quantitation. 

Conclusion: 
H.l   All data are considered valid and usable for all purposes. 

DcwlititlBarrcm IslamllBKGDSWIIl.TSS 
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ICF KAISER ENGINEERS, INC. 
1 800 HARRISON STREET 
P.O. Box 23210 
OAKLAND. CALIFORNIA 94612-3430 
510/419-6000 

DATA VALIDATION REPORT 

PROGRAM: Elmendorf AFB/Point Barrow RI/FS (ICF Project No. 41096-412-02) 
LABORATORY: Commercial Testing & Engineering Co. (Anchorage, AK) 
REVIEWER: Cynthia E. Schlag, ICF Kaiser Engineers, Inc. 
ANALYSIS: Total Suspended Solids by USEPA Method 160.2 
MATRIX: Water 
DATE: February 18, 1994 (revised May 19, 1994) 

'■ INTRODUCTION: 

Commercial Testing & Engineering Co. (CT&E) (Anchorage, AK) received one (1) water 
sample for Total Suspended Solids (TSS) analysis by USEPA Methods 160.2 on August 26, 
1993. The samples were analyzed for TSS on August 31, 1993. 

The ICF site identification number and corresponding CT&E laboratory sample identification 
number is listed below. 

ICF Site No. Lab Sample No. 

BRW-AOC2-SW04 93.4396-01 

There were no QC sample designations in the project documentation. 

The analytical results with qualifications are presented on modified sample data sheets 
submitted by the laboratory.   Definitions of data qualifiers are provided in Table 1B. This 
report was prepared in accordance with the USEPA draft document "Laboratory Data 
Validation Functional Guidelines for Evaluating Inorganics Analysis," October 1989. USEPA 
Method 160.2, and the Project Sampling and Analysis Plan. 

II. VALIDITY and COMMENTS: 

A. Technical Holding Times: 
A.1       Technical holding time QC criteria were met for all project sample analyses. 

B. Initial Calibration: 
B.1        Method calibration is not a requirement of USEPA Method 160.2. 

C. Laboratory Blanks: 
C.1       TSS was not detected in the method blank at a concentration above the 
Practical Quantitation Limit (PQL) and the results are considered acceptable. 

EAFB\160.2\1WATER\BARROW 
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D. Field Blanks: 
D.1       No field blank analysis is included with the project documentation. 

E. Field Duplicate Analysis: 
E.1        No field duplicate analyses are included in the project documentation. 

F. Laboratory Replicate Analysis: 
F.1        A QC limit for precision of <20%, as measured by the Relative Percent 
Difference (RPD) between sample values, was specified for field duplicate replicate 
comparability. 

Sample number BRW-AOC2-SW04 was utilized for laboratory replicate analysis. The 
results of the field replicate analysis met all applicable QC criteria and the results are 
considered acceptable. 

G. Quantitation: 
G.1       No problems were observed with analyte quantitation in project sample 
analyses. 

H. Conclusion: 
H.1       All data are considered valid and usable for all purposes. 

• 
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ICF KAISER ENGINEERS, INC. 
1 800 HARRISON STREET 
P.O. Box 23210 
OAKLAND, CALIFORNIA 94612-3430 
510/419-6000      FAX 510/419-5355 

DATA VALIDATION REPORT 

PROGRAM: Elmendorf AFB/Point Barrow RI/FS (ICF Project No. 41096-412-02) 
LABORATORY: Commercial Testing & Engineering Co. (Anchorage, AK) 
REVIEWER: Sharon Lin, ICF Kaiser Engineers, Inc. 
ANALYSIS: Total and Dissolved Metals by USEPA Method 6010 & 

Total and Dissolved Thallium by USEPA Method 7841 
MATRIX: Soil & Water 
DATE: February 15, 1994 (revised May 19, 1994) 

INTRODUCTION: 

Commercial Testing & Engineering Co. (CT&E) (Anchorage, AK) received 
four (4) soil samples and two (2) water samples for total and dissolved 
metals analyses by USEPA Methods 6010 and 7841 on August 28 and 29, 
1993.  The samples were digested on August 30 through September 11, 1993 
and were analyzed for total and dissolved metals by inductively coupled 
plasma atomic emission spectroscopy (ICP) and for total and dissolved 
thallium by atomic absorption furnace technique (GFAA) on August 31 
through September 14, 1993. 

The ICF site identification numbers and corresponding CT&E laboratory 
sample identification numbers are listed below. 

ICF Site Lab Sample No. Matrix 

BRW-AOC2-SW04 
BRW-A0C2-SW04 (F) 
BRW-BKGD-SD01 
BRW-BKGD-S01 
BRW-BKGD-SD07 
BRW-AOC2-S04 
BRW-EB01 

4396-1 
4396-1 
4397-1 
4397-4 
4397-8 
4424-1 
4424-4 

Water 
Water 
Soil 
Soil 
Soil 
Soil 
Water 

Sample number BRW-EB01 was designated as an "equipment blank." 

Sample number BRW-AOC2-SW04 (F) was designated as a field-filtered 
sample and analyzed for dissolved metals and thallium. 

The analytical results with qualifications are presented on modified 
sample data sheets included in the report appendix.  Definitions of data 
qualifiers are provided in Table IB.  This report was prepared according 

DEW-Une£arrowisbnd>AOC:-S\VCM.METALS 
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to the USEPA draft document "Laboratory Data Validation Functional 
Guidelines for Evaluating Inorganics Analysis," October 1989, USEPA 
Method 6010, USEPA Method 7841, and the Project Sampling and Analysis 
Plan. 

II. VALIDITY and COMMENTS: 

A. Technical Holding Times: 
A.l  Technical holding time QC criteria were met for all project 
sample analyses. 

B. Initial Calibration: 
B.l   Initial calibration QC criteria were met for project sample 
analyses and the results are considered acceptable. 

C. Continuing Calibrations: 
C.l   Continuing calibration QC criteria were met for project 
sample analyses and the results are considered acceptable. 

D. Laboratory   Blank Analyses: 
D.l    No target analytes were detected in the method and 
calibration blanks (initial and continuing calibration blanks) 
above the Practical Quantitation Limit (PQL) and the results are 
considered acceptable. 

E. Field Blanks: 
E.l   Target analyte calcium was detected in equipment blank 
BRW-EB01 at a concentration of 0.22 mg/L.  However, the reported 
calcium result in the associated sample exceeded the equipment 
blank result by a factor of greater than ten (10), therefore, no 
adverse effect on data quality is expected. 

E.2   No other target analytes were detected above the PQL in the 
above noted equipment blank and the results are considered 
acceptable. 

F. Field Duplicate Analysis: 
F.l   There were no field duplicate analyses included in the 
project documentation. 

G. Laboratory Replicate Analysis: 
G.l   Sample number BRW-AOC2-S04 was utilized for laboratory 
replicate analysis associated with sample numbers BRW-AOC2-S04 and 
BRW-EB01.  All QC criteria for laboratory replicate analysis were 
met and the results are considered acceptable. 

G.2   There were no laboratory replicate analysis performed for 
other project samples. 

DEW-Linc\Barrow lsbnd\A0C2-SW(U.METALS 
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Analyte % Re covery Bias 

Silver 53 Low 
Silver 53 Low 
Silver 53 Low 
Silver 54 Low 
Silver 54 Low 
Calcium 146 High 
Magnesium 151 High 

H.    ICP Interference Check Sample (ICS) Analyses: 
H.l  All applicable QC criteria were met for the ICS analyses and 
the results are considered acceptable. 

I.    Laboratory Control Sample (LCS) Analyses: 
1.1  All LCS analyses associated with project samples met 
applicable QC criteria and the results are considered acceptable. 

J.   Matrix Spike (MS) Analysis: 
J.l  The MS recoveries for the following sample analytes were 
outside the advisory QC limits of 75-125%: 

Associated Sample 

BRW-BKGD-SD01 
BRW-BKGD-S01 
BRW-AOC2-SD07 
BRW-A0C2-S04 
BRW-EB01 
BRW-AOC2-S04 
BRW-AOC2-S04 

Due to the above noted deviations in MS recoveries, all detected 
results and sample quantitation limits for the above noted 
analytes are considered as estimates (J) and usable for limited 
purposes only (see modified sample data sheets). 

The non-detected results for silver in sample numbers 
BRW-BKGD-SD01, BRW-BKGD-S01, BRW-AOC2-SD07, BRW-AOC2-S04 and 
BRW-EB01 may be false negatives. 

The detected results for calcium and magnesium in sample number 
BRW-AOC2-S04 may be biased high. 

J.2   Due to above noted deviations in MS recoveries, post- 
digestion spike recovery analyses were performed on September 2, 6 
and 10, 1993.  The recovery results for all post-digestion spike 
analyses met applicable QC criteria. 

J.3  All other applicable QC criteria were met for the MS 
analyses and the results are considered acceptable. 

K.    Quantitation: 
K.l  No problems were observed with analyte quantitation in 
project sample analyses. 

L.    Conclusion: 
L.l  Due to above noted deficiencies in matrix spike analyses, 
select data are considered estimates and usable for limited 
purposes. 
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L.2  All other data are considered valid and usable for all 
purposes. 

• 
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ICF KAISEH ENGINEERS, INC. 
1 800 HARRISON STREET 
P.O. Box 23210 
OAKLAND. CALIFORNIA 9461 2-3430 
510/419-6000      FAX 510/419-5355 

DATA VALIDATION REPORT 

PROGRAM: Elmendorf AFB/Point Barrow RI/FS (ICF Project No. 41096-412-02) 
LABORATORY: Commercial Testing & Engineering Co. (Anchorage, AK) 
REVIEWER: Sharon Lin, ICF Kaiser Engineers, Inc. 
ANALYSIS: Total and Dissolved Metals by USEPA Method 6010 & 

Total and Dissolved Thallium by~USEPA Method 7841 
MATRIX: Water 
DATE: February 17, 1994 (revised May 19, 1994) 

I. INTRODUCTION: 

Commercial Testing & Engineering Co. (CT&E) (Anchorage, AK) received 
one (1) water sample for total and dissolved metals analyses by USEPA 
Methods 6010 and 7841 on August 28, 1993.  The sample was digested on 
September 6. 1993 and was analyzed for total and dissolved metals by 
inductively coupled plasma atomic emission spectroscopy (ICP) and for 
total and dissolved thallium by atomic absorption furnace technique 
(GFAA) on September 8 and 10, 1993. 

The ICF site identification numbers and corresponding CT&E laboratory 
sample identification numbers are listed below. 

ICF Site No. 

BRW-BKGD-SW01 
BRW-BKGD-SW01 (F) 

Lab Sample No.     Matrix 

4395-3 Water 
4395-3 Water 

Sample number BRW-BKGD-SW01 (F) was designated as a field-filtered 
sample and analyzed for dissolved metals and thallium. 

The analytical results with qualifications are presented on modified 
sample data sheets included in the report appendix.  Definitions of data 
qualifiers are provided in Table IB.  This report was prepared according 
to the USEPA draft document "Laboratory Data Validation Functional 
Guidelines for Evaluating Inorganics Analysis," October 1989, USEPA 
Method 6010, USEPA Method 7841, and the Project Sampling and Analysis 
Plan. 
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II.   VALIDITY  and  COMMENTS: 

A. Technical  Holding  Times: 
A.l  Technical holding time QC criteria were met for all project 
sample analyses. 

B. Initial Calibration: 
B.l   Initial calibration QC criteria were met for project sample 
analyses and the results are considered acceptable. 

C. Continuing Calibrations: 
C.l        Continuing  calibration QC   criteria were  met   for  project 
sample  analyses  and the  results   are  considered acceptable. 

D. Laboratory  Blank Analyses: 
D.l   No target analytes were detected in the method and 
calibration blanks (initial and continuing calibration blanks) 
above the Practical Quantitation Limit (PQL) and the results are 
considered acceptable. 

Field Blanks: 
E.l   There were no field blank analyses included in the project 
documentation. 

F.    Field Duplicate Analysis: 
F.l   There were no field duplicate analyses included in the 
project documentation. 

G .    Laboratory Replicate Analysis: 
G.l Sample number BRW-BKGD-SW01 was utilized for laboratory 
replicate analysis. All QC criteria for laboratory replicate 
analysis were met and the results are considered acceptable. 

H.    ICP Interference Check Sample (ICS1 Analyses: 
H.l   All applicable QC criteria were met for the ICS analyses and 
the results are considered acceptable. 

I.    Laboratory Control Sample (LCS) Analyses: 
1.1   All LCS analyses associated with project samples met 
applicable QC criteria and the results are considered acceptable. 

J .    Matrix Spike (MS) Analysis: 
J.l   Sample numbers BRW-BKGD-SW01 and BRW-BKGD-SW01 (F) were 
utilized for MS analyses.  The MS recovery for sodium in sample 
BRW-BKGD-SW01(F)-MS was 61%, falling outside the advisory QC 
limits of 75-125%.  Therefore, the detected result for sodium in 
sample number BRW-BKGD-SW01 (F) is considered as an estimate (J) 
and usable for limited purposes only.  The above noted result may 
be biased low. 
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J.2  Due to above noted deviation in MS recovery, a post- 
digestion spike recovery analysis was performed on September 10, 
1993.  The recovery results for all post-digestion spike analyses 
met applicable QC criteria. 

J.3  All other applicable QC criteria were met for the MS 
analyses and the results are considered acceptable. 

K.    Quantitation: 
K.l  No problems were observed with analyte quantitation in 
project sample analyses. 

L.    Conclusion: 
L.l   Due to above noted deficiency in matrix spike analyses, 
select data are considered estimates and usable for limited 
purposes. 

L.2  All other data are considered valid and usable for all 
purposes. 
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ICF KAISER ENGINEERS, INC. 

2700 CHANDLER AVENUE. BUILDING C 
LAS  VEGAS.   NV  89 1 20 
702/795-05 1 5 

PROGRAM: 
LABORATORY: 
REVIEWER: 
ANALYSIS: 
MATRIX: 
DATE: 

DATA VALIDATION REPORT 

POINT BARROW/ DEW Line RI/FS (ICF Project No. 41096-412-02) 
Friedman & Bruya, Inc. (Seattle, WA) 
Timothy Vonnahme 
Diesel by EPA Method 8015M 
Water 
March 30, 1994 

I. INTRODUCTION: 

Friedman & Bruya, Inc. (Seattle, WA) received 11 water samples from the Point Barrow site 
(referenced chain of custody record No. 552) on August 26, 1993. Two samples were 
requested for diesel analysis by the semivolatile organics extraction method described in 
Section 8 of the Project Sampling and Analysis Plan. The samples were analyzed for diesel 
by USEPA Method 8015M (modified) (GC/FID) on September 3, 1993. 

The ICF site identification numbers and corresponding FBI laboratory sample identification 
numbers are listed below. 

ICF Site No. 
BRW-BKGD-SW01 
BRW-BKGD-SW02 

Lab Sample No. 
778 
784 

Matrix 
Water 
Water 

It should be noted that all quantitation limits reported by the laboratory (200 ppb) for project 
water samples were lower than those specified in the Project Sampling and Analysis Plan 
(500 ppb). The correct practical quantitation limits (PQLs) when employing the lowest 
usable calibration point (50 ppm) should be 2500 ppb. 

The instrument Number-Sequence Date on the Summary Form for Sample BRW-BKGD- 
SW01 (778) and BRW-BKGD-SW02 (784) were inadvertently recorded by the laboratory as 
ICF6 09-03-93 instead of ICF-5 09-03-93. 

The analytical results with qualifications are presented on modified sample data sheets 
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report was prepared in accordance with the USEPA draft document " National Functional 
Guidelines for Organic Data Review", December 1990, and the analytical guidelines in 
USEPA Method 8015M, and the Project Sampling and Analysis Plan. 

II. VALIDITY & COMMENTS: 

A. Technical Holding Times: 
A.1       Technical Holding time QC criteria were met for all project sample analyses. 

B. Initial Calibration: 
B.1 The laboratory analyzed a 6 point initial calibration on GC #5 on 8/28/93. 
The attempted range of the initial calibration was from 10 ppm to 10,000 ppm. Due 
to low areas and interferences, the JO ppm calibration standard was omitted from 
the calibration. A percent relative standard deviation (%RSD) of 41.6% was 
calculated using calibration factors determined from the initial 5 point calibration. 
The RSD of 41.6% exceeds the recommended QC criteria of 20.0%, due to the 50 
ppm calibration standard containing interferences which produces an artificially high 
calibration factor. A %RSD of 9.8% was obtained using a range of 200 ppm to 
10000 ppm. Since the initial calibration exceeds the recommended QC criteria of 
20.0%, and the lowest usable calibration point in the initial calibration was 50 ppm, 
the detected results for diesel in all project samples are qualified ")" as estimated and 
usable for limited purposes, and all PQLs are raised to 2500 ug/L (ppb). 

C. Continuing Calibration: 
C.1 All QC criteria for the continuing calibrations were met and the results are 
considered acceptable. 

D. Laboratory Blanks: 
D.1 Diesel was not detected in the method blank associated with the samples at 
a concentration above the PQL, and the results are considered acceptable. 

E. Instrument Blanks: 
E.1 Diesel was not detected in the instrument blank at a concentration above the 
PQL, and the results are considered acceptable. 

F. Field Blank: 
F.1        There were no field blank submitted for analyses with the project sample set. 

G. Field Duplicate Analysis: 
G.1       No field duplicate samples were submitted for the diesel fraction. 

H.        Surrogate Recoveries: 
H.1 A discrepancy exists between the surrogate recoveries reported by the 
laboratory and the surrogate recoveries calculated by the reviewer, as listed below. 
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ICF Site No. Laboratory Results Validator Results 
BRW-BKGD-SW01 97% 106% 
BRW-BKGD-SW02 77% 84% 

H.2 The discrepancy is not expected to have an affect on the quality of the data 
because surrogate QC criteria were met. 

I. Matrix Spike/Matrix Spike Duplicate: 
1.1 The laboratory did not submit any matrix spike/matrix spike duplicate 
analyses with this project sample set. 

J. System Performance: 
J.I The lowest point of the initial calibration (10 ppm) could not be achieved 
due to low sensitivity and interferences at the retention time window of diesel. 

j.2 No other problems with system performance were observed for the project 

sample analyses. 

K. Quantitation and Identification: 
K.1 The laboratory reported incorrect PQLs (200 ppb) for diesel in all project 
samples. The 50 ppm calibration standard was the lowest point of the curve that 
was usable, therefore, the PQLs should have been reported as 2500 ppb. The PQLs 
have been adjusted by the validator in the data summary forms submitted by the 
laboratory. 

L. Conclusion: 
L.1 No diesel was detected in the method blank or samples. Due to the 
previously mentioned problems with the initial calibration, all PQLs for the method 
blank and all project samples were raised to 2500 ppb. 

• 
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REVIEWER: 
ANALYSIS: 
MATRIX: 
DATE: 

POINT BARROW / DEW Line RI/FS (ICF Project No. 41096-412-02) 
Friedman & Bruya, Inc. (Seattle, WA) 
Timothy Vonnahme 
Diesel by EPA Method 8015M 
Water 
March 28. 1994 

I. INTRODUCTION: 

Friedman & Bruya, Inc. (Seattle, WA) received 7 water samples from the Point Barrow site 
(referenced chain of custody record No. 556) on August 27, 1993 for diesel analysis by the 
semivolatile organics extraction method described in Section 8 of the Project Sampling and 
Analysis Plan. The samples were analyzed for diesel by USEPA Method 8015M (modified) 
(GC/FID) on September 3, 1993. 

The ICF site identification numbers and corresponding FBI laboratory sample identification 
numbers are listed below. 

ICF Site No. 
BRW-EB01 
BRW-SS01-SW01 
BRW-SS01-SW02- 
BRW-SS01-SW03 
BRW-SS01-SW04 
BRW-SS01-SW05 
BRW-SS01-SW06 

Lab S-.imple No. 
1156 
1160 
1164 
1168 
1172 
1176 
1180 

Matrix 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

It should be noted that all quantitation limits reported by the laboratory for project water 
samples (200 ppb) were lower than those specified in the Project Sampling and Analysis Plan 
(500 ppb). The correct practical quantitation limits (PQLs) when employing the lowest 
usable calibration point (50 ppm) should be 2500 ppb. 
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The instrument Number-Sequence Date on the Summary Form for Sample BRW-EB-01 
(1156) was inadvertently recorded as ICF6 09-03-93 instead of ICF-5 09-01-93. 

The analytical results with qualifications are presented on modified sample data sheets 
submitted by the laboratory. Definitions of the data qualifiers are listed in Table IB. This 
report was prepared in accordance with the USEPA draft document" National Functional 
Guidelines for Organic Data Review", December 1990, and the analytical guidelines in 
USEPA Method 8015M, and the Project Sampling and Analysis Plan. 

II. VALIDITY & COMMENTS; 

A. Technical Holding Times: 
A.1      Technical Holding time QC-criteria were met for all project sample analyses. 

B. Initial Calibration: 
B.l The laboratory analyzed a 6 point initial calibration on GC #5 on 8/28/93. 
The attempted range of the initial calibration was from 10 ppm to 10,000 ppm. Due 
to low areas and interferences, the 10 ppm calibration standard was omitted from the 
calibration. A percent relative standard deviation (%RSD) of 41.6% was calculated 
using calibration factors determined from the initial 5 point calibration. The RSD 
of 41.6% exceeds the recommended QC criteria of 20.0%, due to the 50 ppm 
calibration standard containing interferences which produces an artificially high 
calibration factor. A %RSD of 9.8% was obtained using a range of 200 ppm to 
10000 ppm. Since the initial calibration exceeds the recommended QC criteria of 
20.0%, and the lowest usable calibration point in the initial calibration was 50 ppm, 
the detected results for diesel in all project samples are qualified "J" as estimated and 
usable for limited purposes, and all PQLs are raised to 2500 ug/L (ppb). 

C. Continuing Calibration: 
C.1 The percent recovery of diesel in the 500 ppm continuing calibration 
standards associated with the samples are listed below: 

File Name Time/Date %R Criteria 
098F0201 1047/9-2 46* 75-125 
098F0601 1610/9-2 81 75-125 
098F2101 1135/9-3 94 75-125 
098E2301 1519/9-3 85 75-125 
098F3101 2148/9-3 84 75-125 

The method blank was quantitated against continuing calibration standard 
(098F0201). Since the percent recovery is outside the QC criteria, the PQL is 
qualified "J" as estimated and usable for limited purposes. 

D.        Laboratory Blanks: 
D.l Diesel was not detected in the method blank associated with the samples at 
a concentration above the PQL, and the results are considered acceptable. 
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E. Instrument Blanks: 
E.l       Diesel was not detected in the instrument blanks at a concentration above the 
PQL, and the results are considered acceptable. 

F. Field Blank: 
F.l       Diesel was not detected in the equipment blank at a concentration above the 
PQL and the results are considered acceptable. 

G. Field Duplicate Analysis: 
G.l      No Field Duplicate Samples were submitted for the diesel fraction. 

H.        Surrogate Recoveries: 
H.1      A discrepancy exists between the surrogate recoveries reported by the 
laboratory and the surrogate recoveries calculated by the reviewer, as listed below: 

ICF Site No. Laboratory Validation OC Criteria 
BRW-EB01 100% 151%* 50-150% 
BRW-SS01-SW01 91% 136% 50-150% 
BRW-SS01-SW02 84% 106% 50-150% 
BRW-SS01-SW03 84% 126% 50-150% 
BRW-SS01-SW04 103% 155%* 50-150% 
BRW-SS01-SW05 83% 126% 50-150% 
BRW-SS01-SW06 103% 155%* 50-150% 

J. 

H.2 The laboratory stated that the water samples are usually saturated with 
unspiked methylene chloride (10 mL) and then extracted with methylene chloride (20 
mL) spiked with pentacosane for a surrogate. Since this first step was inadvertently 
left out, less than the normal 20 mL of methylene chloride was recovered after 
extraction, resulting in above average surrogate recoveries. The laboratory corrected 
for this concentration of the sample extract and reported the above values. It is the 
opinion of the reviewer that since no diesel was detected in the samples, the above 
surrogate recoveries that are outside the QC criteria are not expected to affect the 
quality of the data. 

Matrix Spike/Matrix Spike Duplicate: 
1.1        The laboratory did not perform any matrix spike/matrix spike duplicate 
analyses for the diesel fraction. 

System Performance: 
J.l        The lowest point of the initial calibration (10 ppm) could not be achieved due 
to low areas and interferences at the retention time window of diesel. 

J.2        No other problems with system performance were observed for the project 
sample analyses. 

K.        Quantitation and Identification: 
K.1      The laboratory reported incorrect PQLs (200 ppb) for diesel for all project 
samples. The lowest calibration standard that was usable was the 50 ppm, therefore, 
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the POLs should have been reported as 2500 ppb. The PQLs have been adjusted by 
the validator in the data summary forms submitted by the laboratory. 

Conclusion: 
L.1 Due to the previously mentioned problems with the initial calibration and 
continuing calibrations, all POLs for the method blank and all project samples are 
raised to 2500 ppb, and the POL for the method blank is qualified "J" as estimated 
and usable for limited purposes. 
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DATA VALIDATION REPORT 

POINT BARROW/ DEW Line RI/FS (ICF Project No. 41096-412-02) 
Friedman & Bruya, Inc. (Seattle, WA) 
Timothy Vonnahme 
Diesel by EPA Method 801 5M 
Soil & Water 
April 1, 1994 

I. INTRODUCTION: 

Friedman & Bruya, Inc. (Seattle, WA) received 11 samples from the Point Barrow site on 
August 27, 1993 (referenced chain of custody record No. 558). Requested analyses were 
for diesel by the semivolatile organics extraction method described in Section 8 of the 
Project Sampling and Analysis Plan. The samples were analyzed for diesel by USEPA 
Method 8015M (modified) (GC/FID) on September 3, 1993. 

The ICF site identification numbers and corresponding FBI laboratory sample identification 
numbers are listed below. 

ICF Site No. 
BRW-SS01-SD06 
BRW-SS01-SD07 
BRW-SS01-SD08 
BRW-SS01-SD09 
BRW-SS01-S01 
BRW-SS01-S02 
BRW-SS01-S03 
BRW-SS02-S04 
BRW-SS02-S05 
BRW-SS01-SW07 
BRW-SS01-SW08 

Lab Sample No. 
1190 
1192 
1194 
1196 
1198 
1200 
1202 
1204 
1206 
1208 

(Results not submitted)     1209 

Matrix 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Water 
Water 

The results for sample BRW-SS01-SW08 were not reported by the laboratory. 
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The following QC sample designations were included in project documentation: sample 
numbers BRW-SS02-S04 and BRW-SS02-S05 were designated as field replicates. 

The analytical results for the soil samples were reported with an adjustment for moisture 
content. 

It should be noted that all quantitation limits reported by the laboratory (200 ppb) for the 
water sample were lower than those specified in the Project Sampling and Analysis Plan 
(500 ppb). The correct practical quantitation limit (PQL) when employing the lowest usable 
calibration point (50 ppm) should be 2500 ppb. 

The analytical results with qualifications are presented on modified sample data sheets 
submitted by the laboratory. Definitions oLthe data qualifiers are listed in Table 1B. This 
report was prepared in accordance with the USEPA draft document " National Functional 
Guidelines for Organic Data Review", December 1990, and the analytical guidelines in 
USEPA Method 8015M, and the Project Sampling and Analysis Plan. 

II. VALIDITY & COMMENTS: 

A. Technical Holding Times: 
A.1       Technical Holding time QC criteria were met for all project sample analyses. 

B. Initial Calibration: 
B.1 The laboratory analyzed a 6 point initial calibration on GC instrument ICF5 
on 8/28/93. The attempted range of the initial calibration was from 10 ppm to 
10,000 ppm. Due to low sensitivity and interferences, the 10 ppm calibration 
standard was omitted from the calibration. A percent relative standard deviation 
(%RSD) of 41.6% was calculated using calibration factors determined from the initial 
5 point calibration. The RSD of 41.6% exceeds the recommended QC criteria of 
20.0%, primarily due to the 50 ppm calibration standard containing interferences, 
which produced an artificially high calibration factor. A %RSD of 9.8% was 
obtained using a range of 200 ppm to 10,000 ppm. Since the initial calibration 
exceeds the recommended QC criteria of 20.0%, the detected results for diesel in 
all project samples are qualified "j" as estimated and usable for limited purposes. 

C. Continuing Calibration: 
C.1 Continuing calibration standard (File 098F1401) reported a percent recovery 
of 58% exceeding the QC criteria (75-125%). This was due to incorrect integration 
of the diesel standard areas. The laboratory did not submit a corrected quantitation 
report. It is the opinion of the reviewer that since all sample results are referenced 
to the initial calibration, the quality of the data was not affected. 

C.2 All other QC criteria for the continuing calibrations were met and the results 
are considered acceptable. 
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D. Laboratory Blanks: 
D.1 Diesel was not detected in the method blanks associated with the samples 
at a concentration above the PQLs and the results are considered acceptable. 

E. Instrument Blanks: 
E.1 Diesel was not detected in the instrument blank at a concentration above the 
PQL and the results are considered acceptable. 

F. Field Blank: 
F.1        There was no field blank submitted for analysis with the project sample set. 

G. Field Replicate Analyses: 
G.I A QC limit for precision of s50 percent as measured by Relative Percent 
Difference (RPD) between soil sample values, was specified for field replicate 
comparability. 

G.2 Samples BRW-SS02-S04 and BRW-SS02-S05 were utilized for field replicate 
analyses. The results met all applicable QC criteria, and the results are considered 
acceptable. 

H. Surrogate Recoveries: 
H.1 Surrogate recoveries reported by the laboratory for the two samples listed 
below could not be verified by the reviewer due to interferences present at the 
retention times of the surrogate. The laboratory did not submit the reintegrated 
results for proper verification. 

ICF Site No. Laboratory Results Validator Results 
BRW-SS02-S04 107% interference 
BRW-SS02-S05 130% interference 

H.2 All other surrogate recoveries met applicable QC criteria, and the results are 
considered acceptable. 

I. Matrix Spike/Matrix Spike Duplicate: 
1.1 Sample number BRW-SS02-S02, which is not part of this sample set but is 
from the Point Barrow site, was used for the matrix spike/matrix spike duplicate 
analyses. 

1.2 All of the matrix spike/matrix spike duplicate QC criteria were met and the 
results are considered acceptable. 

J. System Performance: 
J.1 The lowest point of the initial calibration (10 ppm) could not be achieved 
due to low sensitivity and interferences at the retention time window of diesel. 

J.2 No other problems with system performance were observed for the project 
sample analyses. 
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K. Quant itationand Identification: 
K.1 The laboratory reported an incorrect PQL (200 ppb) for diesel in the water 
sample. The 50 ppm calibration standard was the lowest point of the curve that was 
usable, therefore, the PQL should have been reported as 2500 ppb, and the PQL has 
been adjusted by the validator on the data summary forms submitted by the 
laboratory. 

K.2 The laboratory reported detected results for diesel at a concentration of 570 
ppm in sample BRW-SS02-S04 and 450 ppm in sample BRW-SS02-S05 and 
indicated it to be lube oil contamination. It is the opinion of the reviewer that the 
detected peaks in the two samples are probably due to a combination of lube oil and 
high molecular weight hydrocarbons. Therefore, the PQLs for diesel in the two 
samples are qualified "J" as estimated and usable for limited purposes. 

K.3 No other problems were observed for compound quantitation and 
identification. 

L. Conclusion: 
L.1 Diesel was detected in sample BRW-SS01-S01 at 510 ppm. No diesel was 
detected in the method blanks or other samples. 

L.2 Due to the previously mentioned problems with the initial calibration, all 
detected results are qualified "J" as estimated and usable for limited purposes. 

L.3       The PQL for water sample BRW-SS01-SD07 was raised to 2500 ppb. 

L.4       The laboratory did not submit any results for sample BRW-SS01-S08. 
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POINT BARROW/ DEW Line RI/FS (ICF Project No. 41096-412-02) 
Friedman & Bruya, Inc. (Seattle, WA) 
Timothy Vonnahme 
Diesel bv EPA Method B015M 
Soil 
March 21, 1994 

I. INTRODUCTION: 

Friedman & Bruya, Inc. (Seattle, WA) received 13 soil samples from the Point Barrow site 
on August 30, 1993 (referenced chain of custody record No. 551) for diesel analysis by the 
semivolatile organics extraction method described in Section 8 of the Project Sampling and 
Analysis Plan. The samples were analyzed for diesel by USEPA Method 8015M (modified) 
(GC/FID) on August 28 and August 29, 1993. 

The ICF site identification numbers and corresponding FBI laboratory sample identification 
numbers are listed below. 

ICF Site No. 
BRW-BKGD- 
BRW-BKGD- 
BRW-BKGD- 
BRW-BKGD- 
BRW-BKGD- 
BRW-AOC2- 
BRW-AOC2- 
BRW-AOC2- 
BRW-AOC2- 
BRW-AOC2- 
BRW-AOC2- 
BRW-AOC2- 
BRW-AOC2- 

SD01 
S01 
S02 
S03 

■S04 
SD01 
SD02 
SD03 
SD04 
SD05 
SD06 
SD07 
SD08 

Lab Sample No. 
818 
820 
822 
824 
826 
828 
830 
832 
834 
836 
838 
840 
842 

Matrix 
Soi 
Soi 
Soi 
Soi 
Soi 
Soi 
Soi 
Soi 
Soi 
Soi 
Soi 
Soi 
Soi 
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The following QC sample designations were included in project documentation: sample 
numbers BRW-AOC2-SD07 and BRW-AOC2-SD08 were designated as field replicates. 

The analytical results were reported with an adjustment for moisture content. 

It should be noted that all quantitation limits reported for project soil samples were higher 
than those specified in the Project Sampling and Analysis Plan. It is the opinion of the 
reviewer that the quality of the data was not affected. 

The analytical results with qualifications are presented on modified sample data sheets 
submitted by the laboratory. Definitions of the data qualifiers are listed in Table 1B. This 
report was prepared in accordance with the USEPA draft document " National Functional 
Guidelines for Organic Data Review", December 1990, and the analytical guidelines in 
USEPA Method 8015M, and the Project Sampling and Analysis Plan. 

II VALIDITY & COMMENTS: 

A. Technical Holding Times: 
A.1       Technical Holding time QC criteria were met for all project sample analyses. 

B. Initial Calibration: 
B.1 The laboratory attempted to perform a 6 point initial calibration curve on GC 
System #6 on August 21, 1993. The range of the initial calibration was from 50 ppm 
to 10,000 ppm. The 500 ppm and the 200 ppm standards were not used due to 
autosampler injection errors. A percent relative standard deviation (%RSD) of 48.3% 
was calculated using calibration factors determined from the initial calibration. The 
%RSD of 48.3% exceeds the recommended QC criteria of 20.0%. Since the initial 
calibration was only a 4 point calibration curve, and the %RSD exceeds the 
recommended criteria, the detected results for diesel in all the soil samples are 
qualified "J" as estimated and usable for limited purposes. 

C. Continuing Calibration: 
C.1 The percent recovery of diesel in the 500 ppm continuing calibration 
standards associated with the samples are listed below: 

File Name Time/Date %R Criteria 
098F0301 1638/8-28 163 75-125 
098F0901 0539/8-29 159 75-125 
098F2401 1657/8-29 162 75-125 

Since the percent recoveries of the continuing calibration standards are outside the 
QC criteria, the detected results and the practical quantitation limits (PQLs) are 
qualified "J" as estimated and usable for limited purposes. 

D. Laboratory Blanks: 
D.1 Diesel was not detected in the method blank associated with the samples at 
a concentration above the practical quantitation limits (PQL), and the results are 
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considered acceptable. 

E. Instrument Blanks: 
E.1 Diesel was not detected in the instrument blanks at a concentration above 
the PQL, and the results are considered acceptable. 

F. Field Replicate Analyses: 
F.1 A QC limit for precision of *50 percent as measured by Relative Percent 
Difference (RPD) between soil sample values, was specified for field replicate 
comparability. 

F.2 Samples BRW-AOC2-SD07 and BRW-AOC2-SD08 were utilized for field 
replicate analyses, and reported a RPD of 92.7%, exceeding the QC criteria. In the 
opinion of the reviewer, it is not known what affect this will have on the quality of 
the data. 

G. Surrogate Recoveries: 
G.1 Surrogate spike percent recoveries (%Rs) for project analyses were met for all 
project samples using the surrogate areas from the closest continuing calibration 
standard. However, the exact percent recovery reported by the laboratory could not 
be verified because the laboratory used an average of the surrogate areas from an 
unknown number of continuing calibration standards to calculate the surrogate 
recoveries. Calculating the percent recoveries from the closest continuing calibration 
standard yielded surrogate recoveries very close to the laboratory's results. 

G.2 All surrogate recoveries met applicable QC criteria and the results are 
considered acceptable. 

H. Matrix Spike/Matrix Spike Duplicate: 
H.1 The sample used for the matrix spike/matrix spike duplicate analyses (LON- 
SSO1-S10-4) was not sampled from the Point Barrow site. It was selected from the 
Point Lonely site. It is the opinion of the reviewer that the affect on the data quality 
is not known. 

H.2 The laboratory reported a value of 87% for the MS and 96% for the MSD. 
All QC criteria for project MS and MSD analyses were met. 

I. System Performance: 
1.1 The laboratory reported an autosampler malfunction during the injection of 
two initial calibration standards. 

1.2 No problems with system performance were observed for all other project 
sample analyses. 

J. Ouantitation and Identification: 
J.l The laboratory reported the incorrect PQLs for samples BRW-BKGD-S03 and 
BRW-BKGD-S04.  The corrected values are listed below. 
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ICF Site No. Laboratory Result Validation Result 
BRW-BKGD-S03 < 40 ppm < 90 ppm 
BRW-BKGD-S04 < 130 ppm < 65 ppm 

J.2 Sample BRW-AOC2-SD06 was reported by the laboratory as 60 ppm. The 
correct value should have been <60 ppm. 

J.3 All sample results were quantitated against the closest continuing calibration 
standard. 

J.4 Samples BRW-BKGD-SD01, BRW-BKGD-S01, BRW-BKGD-S03, and BRW- 
BKGD-S04, exhibited raised baselines in the retention time window of diesel, which 
in the opinion of the laboratory and reviewer are of biogenic hydrocarbons. Diesel 
was not detected in any of these samples. 

K. Conclusion: 
K.1 Due to the previously mentioned problems with the initial calibration and 
continuing calibrations, all detected results and the PQLs for all project samples are 
qualified ")" as estimated and useable for limited purposes. 

EAFB\8015M\13 SOILS\FBTPH001 .DVR 



ICF KAISER 
ENGINEERS 

ICF   KAISER    ENGINEERS.   INC. 
2700 CHANDLER AVENUE. BUILDING C 
LAS VEGAS.  NV 89 1 20 
702/795-05 15 

DATA VALIDATION REPORT 

PROGRAM: 
LABORATORY: 
REVIEWER: 
ANALYSIS: 
MATRIX: 
DATE: 

POINT BARROW/ DEW Line RI/FS (ICF Project No. 41096-412-02) 
Friedman & Bruya, Inc. (Seattle, WA) 
Timothy Vonnahme 
Diesel by EPA Method 8015M 
Soil 
April 6, 1994 

I. INTRODUCTION: 

Friedman & Bruya, Inc. (Seattle, WA) received 16 soil samples from the Point Barrow site 
on August 27, 1993 (referenced chain of custody record No. 557) on August 27, 1993 for 
diesel analysis by the semivolatile organics extraction method described in Section 8 of the 
Project Sampling and Analysis Plan. The samples were analyzed for diesel by USEPA 
Method 8015M (modified) (GC/FID) on August 31 and September 1, 1993. 

The ICF site identification numbers and corresponding FBI laboratory sample identification 
numbers are listed below. 

ICF Site No. 
BRW-AOC2-S01 
BRW-AOC2-S02 
BRW-AOC2-S03 
BRW-AOC2-S04 
BRW-AOC2-S05 
BRW-AOC2-S06 
BRW-AOC2-S07 
BRW-SS01-SD01 
BRW-SS01-SD02 
BRW-SS01-SD03 
BRW-SS01-SD04 
BRW-SS01-SD05 
BRW-SS02-SD01 
BRW-SS02-S01 
BRW-SS02-S02 
BRW-SS02-S03 

Lab Sample No. 
1122 
1124 
1126 
1128 
1130 
1132 
1134 
1136 
1138 
1140 
1142 
1144 
1146 
1148 
1150 
1152 

Matrix 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
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The following QC sample designations were included in project documentation: sample 
numbers BRW-AOC2-S06 and BRW-AOC2-S07 were designated as field replicates. 

The analytical results were reported with an adjustment for moisture content. 

The instrument Number-Sequence Date on the Summary Form for Sample BRW-SS01-SD01 
(1136), BRW-SS02-SD01 (1146) and sample BRW-SS02-S01 were inadvertently recorded by 
the laboratory as ICF6 09-03-93 instead of ICF5 08-31-93. 

The analytical results with qualifications are presented on modified sample data sheets 
submitted by the laboratory. Definitions of the data qualifiers are listed in Table 1B. This 
report was prepared in accordance with the USEPA draft document " National Functional 
Guidelines for Organic Data Review", December 1990, and the analytical guidelines in 
USEPA Method 8015M, and the Project Sampling and Analysis Plan. 

II. VALIDITY & COMMENTS: 

A. Technical Holding Times: 
A.1 The technical holding time QC criteria were met for all project sample 
analyses. 

B. Initial Calibration: 
B.1 The laboratory analyzed a 6 point initial calibration on GC instrument ICF5 
on 8/28/93. The attempted range of the initial calibration was from 10 ppm to 
10,000 ppm. Due to low sensitivity and interferences, the 10 ppm calibration 
standard was deleted from the calibration. All samples were quantitated using a 
linear regression curve calculated from the initial calibration. A percent relative 
standard deviation (%RSD) of 41.6% was calculated using calibration factors 
determined from the initial 5 point calibration. The RSD of 41.6% exceeds the 
recommended QC criteria of 20.0%, primarily due to the interference in the 50 ppm 
calibration standard which produced an artificially high calibration factor. A %RSD 
of 9.8 was obtained using a range of 200 ppm to 10,000 ppm. Since the initial 
calibration exceeds the recommended QC criteria of 20.0%, the detected results for 
diesel in all project samples are qualified "J" as estimated and usable for limited 
purposes. 

C. Continuing Calibration: 
C.1 All QC criteria for the continuing calibrations were met and the results are 
considered acceptable. 

D. Laboratory Blanks: 
D.1 Diesel was not detected in the method blank at a concentration above the 
practical quantitation limit (PQL) and the results are considered acceptable. 

E. Instrument Blanks: 
E.1        Diesel was not detected in the instruments blank at a concentration above 
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the PQL and the results are considered acceptable. 

F. Field Blanks: 
F.1        There was no field blank submitted for analysis with the project sample set. 

G. Field Replicate Analyses: 
G.1 A QC limit for precision of <;50 percent as measured by Relative Percent 
Difference (RPD) between soil sample values, was specified for field replicate 
comparability. 

G.2 Samples BRW-AOC2-S06 and BRW-AOC2-S07 were utilized for field 
replicate analyses. The results met all applicable QC criteria, and the results are 
considered acceptable. 

H. Surrogate Recoveries: 
H.1 Sample BRW-SS02-SD01 displayed a surrogate recovery of 43%, which is 
outside the QC criteria of 50-150%. The PQL for this sample is qualified "J" as 
estimated and usable for limited purposes. 

H.2 The laboratory reintegrated the surrogate area due to lube oil contamination 
and reported a percent recovery of 85% for sample BRW-SS02-S03. Since the 
laboratory did not submit the corrected quantitation for verification, the PQL is 
qualified "J" as estimated and usable for limited purposes 

H.3. All other surrogate recoveries met applicable QC criteria and the results are 
considered acceptable. 

I. Matrix Spike/Matrix Spike Duplicate: 
1.1 Sample number BRW-SS02-S02 was used for the matrix spike/matrix spike 
duplicate analyses and the results are considered acceptable. 

I. System Performance: 
J.I Sample carryover due to high levels of diesel was evident in sample BRW- 
SS02-S03. It is the opinion of the reviewer that a longer bakeout should have been 
used to aid in removing higher molecular weight compounds between GC analyses. 

J.2 No other problems with system performance were observed for all other 
project sample analyses. 

K. Quantitation and Identification: 
K.1 The laboratory reported detected results for diesel at a concentration of 250 
ppm in sample BRW-SS02-S02 and indicated it to be lube oil contamination. It is 
the opinion of the reviewer that the detected peaks in the sample are probably due 
to a combination of lube oil and high molecular weight hydrocarbons. Therefore, the 
PQL for diesel in the sample is qualified "J" as estimated and usable for limited 
purposes. 
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K.2 The laboratory reported detected results for diesel at a concentration of 830 
ppm in sample BRW-SS02-S03 and indicated it to be cutting oil contamination. It 
is the opinion of the reviewer that the detected peaks in the sample are actually 
diesel carryover from the previous high level sample. Therefore, the detected results 
are qualified "R" as rejected and unusable. 

K.3 No other problems were observed for compound quantitation and 
identification. 

Conclusion: 
L.1        Diesel was detected in sample BRW-SS01-SD02 (70 ppm) and sample BRW- 
SS02-S01 (3300 ppm). 

L.2 The reported results for sample BRW-SS02-S03 are rejected due to carryover 
from the previous high level sample. 

L.3 Due to the previously mentioned problems with the initial calibration, all 
detected results for all project samples are qualified "J" as estimated and usable for 
limited purposes. 
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DATA VALIDATION REPORT 

POINT BARROW/ DEW Line RI/FS (ICF Project No. 41096-412-02) 
Friedman & Bruya, Inc. (Seattle, WA) 
Timothy Vonnahme 
Diesel by EPA Method 801 5M 
Water 
April 4, 1994 

I. INTRODUCTION: 

• 

Friedman & Bruya, Inc. (Seattle, WA) received 8 samples from the Point Barrow site on 
August 26, 1993 (referenced chain of custody record No. 554). Requested analyses were 
for diesel by the semivolatile organics extraction method described in Section 8 of the 
Project Sampling and Analysis Plan. The samples were analyzed for diesel by USEPA 
Method 8015M (modified) (GC/FID) on August 29, 1993. 

The ICF site identification numbers and corresponding FBI laboratory sample identification 
numbers are listed below. 

ICF Site No. 
BRW-AOC2- 
BRW-AOC2- 
BRW-AOC2- 
BRW-AOC2- 
BRW-AOC2- 
BRW-AOC2- 
BRW-AOC2 
BRW-AOC2 

SW01 
SW02 
SW03 
SW04 
SW05 
SW06 
SW07 
SW08 

Lab Sample No. 
843 
844 
845 
846 
847 
848 
849 
850 

Matrix 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

The following QC sample designations were included in project documentation: sample 
numbers BRW-AOC2-SW04 and BRW-AOC2-S08 were designated as field duplicates. 
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It should be noted that all quantitation limits reported by the laboratory (200 ppb) for the 
water sample were lower than those specified in the Project Sampling and Analysis Plan 
(500 ppb). The correct practical quantitation limit (PQL) when employing the lowest usable 
calibration point (50 ppm) should be 2500 ppb. 

The analytical results with qualifications are presented on modified sample data sheets 
submitted by the laboratory. Definitions of the data qualifiers are listed in Table 1B. This 
report was prepared in accordance with the USEPA draft document " National Functional 
Guidelines for Organic Data Review", December 1990, and the analytical guidelines in 
USEPA Method 8015M, and the Project Sampling and Analysis Plan. 

II. VALIDITY & COMMENTS: 

A. Technical Holding Times: 
A.1       Technical Holding time QC criteria were met for all project sample analyses. 

B. Initial Calibration: 
B.1 The laboratory analyzed a 6 point initial calibration on GC instrument ICF5 
on 8/28/93. The attempted range of the initial calibration was from 10 ppm to 
10,000 ppm. Due to low sensitivity and interferences, the 10 ppm calibration 
standard was deleted from the calibration. A percent relative standard deviation 
(%RSD) of 41.6% was calculated using calibration factors determined from the initial 
5 point calibration. The RSD of 41.6% exceeds the recommended QC criteria of 
20.0%, primarily due to the interferences in the 50 ppm calibration standard which 
produced an artificially high calibration factor. A %RSD of 9.8 was obtained using 
a range of 200 ppm to 10,000 ppm. Since the initial calibration exceeds the 
recommended QC criteria of 20.0%, the detected results for diesei in all project 
samples are qualified "j" as estimated and usable for limited purposes. 

C. Continuing Calibration: 
C.1 QC criteria for the continuing calibrations were met and the results are 
considered acceptable. 

D. Laboratory Blanks: 
D.1 Diesel was not detected in the method blank associated with the samples at 
a concentration above the practical quantitation limit (PQL) and the results are 
considered acceptable. 

E. Instrument Blanks: 
E.1 Diesel was not detected in the instrument blank at a concentration above the 
PQL and the results are considered acceptable. 

F. Field Blank: 
F.1        There was no field blank submitted for analysis with the project sample set. 

Field Duplicate Analyses: Field Duplicate Analyses: 
G.1      A QC limit for precision of <;50 percent as measured by Relative Percent 
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Difference (RPD) between water sample values, was specified for field duplicate 
comparability. 

G.2 Samples BRW-AOC2-SW04 and BRW-AOC2-SW05 were utilized for field 
duplicate analyses. The results met all applicable QC criteria, and the results are 
considered acceptable. 

H.        Surrogate Recoveries: 
H.1 Surrogate recoveries met applicable QC criteria and the results are 
considered acceptable. 

I. Matrix Spike/Matrix Spike Duplicate: 
1.1 The laboratory did not perform any matrix spike/matrix spike duplicate 
analyses for the diesel fraction. 

J. System Performance: 
J.1 The lowest point of the initial calibration (10 ppm) could not be achieved 
due to low sensitivity and interference at the retention time window of diesel. 

J.2 No other problems with system performance were observed for the project 
sample analyses. 

K. Quantitation and Identification: 
K.1 The laboratory reported an incorrect PQL (200 ppb) for diesel in the project 
samples. The 50 ppm calibration standard was the lowest point of the curve that 
was usable, therefore, the PQL should have been reported as 2500 ppb. The PQL 
has been adjusted by the validator on the data summary forms submitted by the 
laboratory. 

K.2 No other problems were observed for compound quantitation and 
identification. 

L. Conclusion: 
L.1        Diesel was not detected in the method blank or project samples. 

L.2       Due to the previously mentioned problems above, the PQL for all samples 
was raised to 2500 ppb. 
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Point Barrow/DEW Line RI/FS (ICF Project No. 41096-412-02) 
Friedman & Bruya, Inc. (Seattle, WA) 
Keith Strout 
Gasoline by USEPA Method 8015M 
Soil 
April 1, 1994 

INTRODUCTION: 

Friedman & Bruya, Inc. (FBI) (Seattle, WA) received 11 samples from the Point Barrow site 
on August 27, 1993 (referenced chain of custody record No. 558). Nine of the soil samples 
required gasoline analysis by the volatile organics extraction method described in Section 
8 of the Project Sampling and Analysis Plan. The samples were analyzed for gasoline by 
USEPA Method 8015M (modified) (GC/FID) on September 3, 1993. 

The ICF site identification numbers and corresponding FBI laboratory sample identification 
numbers are listed below. 

ICF Site No. Lab Sample No. Matrix 

BRW-SS01-SD06 1190 Soil 
BRW-SS01-SD07 1192 Soil 

BRW-SS01-SD08 1194 Soil 
BRW-SS01-SD09 1196 Soil 
BRW-SS01-S01 1198 Soil 
BRW-SS01-S02 1200 Soil 
BRW-SS01-S03 1202 Soil 
BRW-SS02-S04 1204 Soil 
BRW-SS02-S05 1206 Soil 

The following QC sample designations were included in project documentation: sample 
numbers BRW-SS02-S04 and BRW-SS02-S05 were designated as field replicates. 
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The analytical results were reported with an adjustment for moisture content. 

The analytical results with qualifications are presented on modified sample data sheets 
submitted by the laboratory. Definitions of the data qualifiers are listed in Table 1B. This 
report was prepared using the guidelines in the USEPA draft document "National Functional 
Guidelines for Organic Data Review" (December 1990), USEPA Method 8015M, and the 
Project Sampling and Analysis Plan. 

It should be noted that all quantitation limits reported by the laboratory for project soil 
samples were higher than those specified in the Project Sampling and Analysis Plan. 
According to the laboratory, all soil samples were extracted in methanol before analysis, as 
required by the State of Alaska guidelines. It is the opinion of the reviewer that the quality 
of the data was not affected. 

II. VALIDITY & COMMENTS: 

A. Technical Holding Times: 
A.1 The technical holding time QC criteria were met for all project sample 
analyses. 

B. Initial Calibration: 
B.1 The laboratory analyzed a four point initial calibration on system 1-2 on 
August 19, 1993. The range of the initial calibration was from 50 ppb to 5000 ppb. 
All samples were quantitated using a linear regression curve calculated from the 
initial calibration. A percent relative standard deviation (%RSD) of 31.8 was 
calculated using calibration factors determined from the initial calibration. The 
31.8% RSD exceeds the recommended 20.0% RSD, therefore, the detected results 
for gasoline in all of the samples are qualified "J" as estimated and are usable for 
limited purposes. 

C. Continuing Calibrations: 
C.1 The laboratory did not perform any continuing calibrations for the gasoline 
fraction. The laboratory indicated that since the same injection was used to analyze 
for gasoline and the BTEX compounds, the continuing calibration response on the 
FID for the BTEX compounds and the surrogate were used to determine linearity for 
the gasoline fraction. It is the opinion of the reviewer that the laboratory should 
have run continuing calibrations for the gasoline fraction, however, the response for 
the BTEX compounds and the surrogate compound can be used to determine if the 
instrument has maintained linearity for the gasoline fraction. Because the laboratory 
did not perform any continuing calibrations specifically for the gasoline fraction, the 
detected results and the practical quantitation limits (PQLs) are qualified "J" as 
estimated and are usable for limited purposes. 

C.2 All QC criteria for the BTEX continuing calibrations were met and the results 
are considered acceptable. 

D. Laboratory Blanks: 
D.1       Gasoline was not detected in the method blanks at a concentration above the 
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PQL and the results are considered acceptable. 

E. Instrument Blanks: 
E.1 Gasoline was not detected in the instrument blanks at a concentration above 
the PQL and the results are considered acceptable. 

F. Field Blanks: 
F.1        There were no field blanks submitted for analysis with the project sample set. 

G. Field Replicate Analysis: 
G.1 A QC limit for precision of <; 50%, as measured by Relative Percent 
Difference (RPD) between soil sample values, was specified for field replicate 

comparability. 

G.2 Samples BRW-SS02-S04 and BRW-SS02-S05 were utilized for field replicate 
analysis. The results of the field replicate analyses met all applicable QC criteria and 
the results are considered acceptable. 

H. Surrogate Recoveries: 
H.1 The laboratory reported the surrogate recoveries as determined from the 
response on the PID which is the detector used to quantitate several of the volatile 
organic compounds present in the samples. All of the surrogate recoveries 
quantitated using the response from the FID detector were determined by the 
reviewer and are reported below. 

ICF Sample No. PID % Recoverv FID % Recoverv 

BRW-SS01-SD06 98 106 

BRW-SS01-SD07 94 106 

BRW-SS01-SD08 95 106 

BRW-SS01-SD09 93 96 

BRW-SS01-S01 104 104 

BRW-SS01-S02 101 112 

BRW-SS01-S03 103 112 

BRW-SS02-S04 95 109 

BRW-SS02-S05 95 115 

H.2      All of the surrogate QC recovery criteria were met and the results are 
considered acceptable. 

Matrix Spike/Matrix Spike Duplicate Analyses: 
1.1 The laboratory did not perform any matrix spike/matrix spike duplicate 
analyses for the gasoline fraction. 

System Performance: 
J.1 Several of the chromatograms displayed possible carryover of high molecular 
weigh hydrocarbons from previous analyses.   It is the opinion of the reviewer that 
the laboratory should have allowed for a longer bake-out time between analyses and 
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performed instrument blank analyses more often between samples. 

j.2 No other problems with system performance were observed for the project 
samples. 

Ouantitation and Identification: 
K.1 The laboratory reported a detected result for gasoline at a concentration of 
30 ppm in sample BRW-SS01-SD06 and indicated that it may be due to possible 
carryover of high molecular weight hydrocarbons in the previous sample. It is the 
opinion of the reviewer that the detected peaks in this sample are possibly due to 
carryover from the previous sample. Therefore, the detected result for gasoline in 
sample number BRW-SS01-SD06 is qualified "R" as rejected and is unusable. 

K.2 The laboratory reported a detected result for gasoline at a concentration of 
210 ppm in sample BRW-SS01-S01 and indicated that it may be due to diesel fuel. 
It is the opinion of the reviewer that the detected peaks in this sample are probably 
due to a combination of gasoline and higher molecular weight hydrocarbons. 
Therefore, the detected result for gasoline in sample number BRW-SS01-S01 is 
qualified "J" as estimated and usable for limited purposes. 

K.3 No other problems were observed with compound quantitation and 
identification. 

Conclusion: 
L.1 Due to possible carryover of high molecular weight hydrocarbons in the 
previous sample, the detected result for gasoline in sample BRW-SS01-SD06 is 
qualified "R" as rejected and is unusable. 

L.2 Due to the previously mentioned problems with the initial calibration and the 
continuing calibration, the detected results and PQLs for all other project samples 
are qualified "J" as estimated and usable for limited purposes. 
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Point Barrow/DEW Line RI/FS (ICF Project No. 41096-412-02) 
Friedman & Bruva. Inc. (Seattle, WA) 
Keith Strout 
Gasoline bv USEPA Method 801 5M 
Soil 
April 4, 1944 

INTRODUCTION: 

Friedman & Bruya, Inc. (FBI) (Seattle, WA) received 16 soil samples from the Point Barrow 
site on August 17, 1993 (referenced chain of custody record No. 557). All of the soil 
samples required gasoline analysis by the volatile organics extraction method described in 
Section 8 of the Project Sampling and Analysis Plan. The samples were analyzed for 
gasoline by USEPA Method 801 5M (modified) (GC/FID) on September 3 and September 4, 
1993. 

The ICF site identification numbers and corresponding FBI laboratory sample identification 
numbers are listed below. 

ICF Site No. Lab Sample No. Matrix 

BRW-AOC2-S01 1122 Soil 
BRW-AOC2-S02 1124 Soil 
BRW-AOC2-S03 1126 Soil 
BRW-AOC2-S04 1128 Soil 
BRW-AOC2-S05 1130 Soil 
BRW-AOC2-S06 1132 Soil 
BRW-AOC2-S07 1134 Soil 
BRW-SS01-SD01 1136 Soil 
BRW-SS01-SD02 1138 Soil 
BRW-SS01-SD03 1140 Soil 
BRW-SS01-SD04 1142 Soil 
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BRW-SS01-SD05 1144 Soil 
BRW-SS02-SD01 1146 Soil 
BRW-SS02-S01 1148 Soil 
BRW-SS02-S02 1150 Soil 
BRW-SS02-S03 1152 Soil 

The following QC sample designations were included in project documentation: sample 
numbers BRW-AOC2-S06 and BRW-AOC2-S07 were designated as field replicates. 

The analytical results were reported with an adjustment for moisture content. 

The analytical results with qualifications are presented on modified sample data sheets 
submitted by the laboratory. Definitions of the data qualifiers are listed in Table 1B. This 
report was prepared using the guidelines in-the USEPA draft document "National Functional 
Guidelines for Organic Data Review" (December 1990), USEPA Method 8015M, and the 
Project Sampling and Analysis Plan. 

It should be noted that all quantitation limits reported by the laboratory for project soil 
samples were higher than those specified in the Project Sampling and Analysis Plan. 
According to the laboratory, all soil samples were extracted in methanol before analysis, as 
required by the State of Alaska guidelines. It is the opinion of the reviewer that the quality 
of the data was not affected. 

II. VALIDITY & COMMENTS: 

A.        Technical Holding Times: 
A.1 The technical holding time QC criteria were met for all project sample 
analyses. 

B- Initial Calibration: 
B.1 The laboratory analyzed a four point initial calibration on system 1-2 on 
August 19, 1993. The range of the initial calibration was from 50 ppb to 5000 ppb. 
All samples were quantitated using a linear regression curve calculated from the 
initial calibration. A percent relative standard deviation (%RSD) of 31.8 was 
calculated using calibration factors determined from the initial calibration. The 
31.8% RSD exceeds the recommended 20.0% RSD, therefore, the detected results 
for gasoline in all of the samples are qualified "J" as estimated and are usable for 
limited purposes. 

C Continuing Calibrations: 
C.1 The laboratory did not perform any continuing calibrations for the gasoline 
fraction. The laboratory indicated that since the same injection was used to analyze 
for gasoline and the BTEX compounds, the continuing calibration response on the 
FID for the BTEX compounds and the surrogate were used to determine linearity for 
the gasoline fraction. It is the opinion of the reviewer that the laboratory should 
have run continuing calibrations for the gasoline fraction, however, the response for 
the BTEX compounds and the surrogate compound can be used to determine if the 
instrument has maintained linearity for the gasoline fraction. Because the laboratory 
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did not perform any continuing calibrations specifically for the gasoline fraction, the 
detected results and the practical quantitation limits (PQLs) are qualified "J" as 
estimated and are usable for limited purposes. 

C.2 All QC criteria for the BTEX continuing calibrations were met and the results 
are considered acceptable. 

D. Laboratory Blanks: 
D.1 Gasoline was not detected in the method blanks at a concentration above the 
PQL and the results are considered acceptable. 

E. Instrument Blanks: 
E.l Gasoline was not detected in the instrument blanks at a concentration above 
the PQL and the results are considered acceptable. 

F. Field Blanks: 
F. 1        There were no field blanks submitted for analysis with the project sample set. 

G. Field Replicate Analysis: 
G.1 A QC limit for precision of <; 50%, as measured by Relative Percent 
Difference (RPD) between soil sample values, was specified for field replicate 
comparability. 

G.2 Samples BRW-AOC2-S06 and BRW-AOC2-S07 were utilized for field 
replicate analysis. The results of the field replicate analyses met all applicable QC 
criteria and the results are considered acceptable. 

H. Surrogate Recoveries: 
H.l The laboratory reported some of the surrogate recoveries as determined from 
the response on the PID which is the detector used to quantitate several of the 
volatile organic compounds present in the samples. All of the surrogate recoveries 
quantitated using the response from the FID detector were determined by the 
reviewer and are reported below. 

ICF Sample No. PID % Recovery FID % Recovery 

BRW-SS01-SD01 93 146 
BRW-SS01-SD02 78 130 
BRW-SS01-SD04 97 127 
BRW-SS01-SD05 95 119 
BRW-SS02-SD01 97 114 
BRW-SS02-S01 88 77 
BRW-SS02-S02 94 106 
BRW-SS02-S03 111 117 

H.2      All of the surrogate QC recovery criteria were met and the results are 
considered acceptable. 
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I. Matrix Spike/Matrix Spike Duplicate Analyses: 
1.1 The laboratory did not perform any matrix spike/matrix spike duplicate 
analyses for the gasoline fraction. 

J. System Performance: 
J.1 No problems with  system  performance were observed  for  the project 
samples. 

K. Quantitation and Identification: 
K.1 The laboratory reported detected results for gasoline in samples BRW-SS01- 
SD05, BRW-SS02-S03, BRW-SS01-SD02, and BRW-SS02-S01 and indicated that the 
detected results may be due to diesel fuel. It is the opinion of the reviewer that the 
detected peaks in these samples are probably due to a combination of gasoline and 
higher molecular weight hydrocarbons. Therefore, the detected result for gasoline 
in these samples are qualified "J" as estimated and usable for limited purposes. 

K.2 The laboratory did not report any detected results for gasoline above 1 ppm 
in sample BRW-AOC2-S01. The laboratory reported detected results for the BTEX 
compounds in this sample and the sample chromatogram exhibits a typical gasoline 
elution pattern. It is the opinion of the reviewer that this sample contains gasoline 
calculated at a concentration of 11 ppm. 

K.3 The laboratory did not report any detected results for gasoline above 1 ppm 
in samples BRW-SS01-SD04 and BRW-SS01-SD01. The laboratory reported detected 
results for the BTEX compounds in these samples and the sample chromatograms 
exhibit a typical hydrocarbon elution pattern. It is the opinion of the reviewer that 
these samples contain a combination of gasoline and higher molecular weight 
hydrocarbons calculated at the concentrations listed below. 

ICF Sample No. Laboratory Result Validation Result 

BRW-SS01-SD04 < 1 ppm 14 ppm 
BRW-SS01-SD01 < 1 ppm 12 ppm 

The detected results for gasoline in these samples are qualified "J" as estimated and 
are usable for limited purposes. 

K.4 Discrepancies exist between the detected results reported by the laboratory 
and the results regenerated by the reviewer for some of the project samples. Listed 
below are the sample results where discrepancies exist. Results are reported in parts 
per million (ppm). 

ICF Site No. Laboratory Results Validation Results 

BRW-SS01-SD05 23 28 
BRW-SS02-S03 27 63 
BRW-SS02-S01 69 113 
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The laboratory indicated that the discrepancies are probably due to inconsistent 
quantitation procedures. The laboratory was unable to reproduce some of the 
reported detected results for gasoline which indicates that inconsistent quantitation 
procedures may have been used. 

K.5 No other problems were observed with compound quantitation and 
identification. 

Conclusion: 
LI Due to previously mentioned problems with the initial calibration, continuing 
calibration, and sample quantitation, all detected results and PQLs for all project 
samples are qualified "j" as estimated and usable for limited purposes. 
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REVIEWER: 
ANALYSIS: 
MATRIX: 
DATE: 

Point Barrow/DEW Line RI/FS (ICF Project No. 41096-412-02) 
Friedman & Bruya, Inc. (Seattle, WA) 
Keith Strout 
Gasoline by USEPA Method 801 5M 
Water 
March 29, 1994 

INTRODUCTION: 

Friedman & Bruya, Inc. (FBI) (Seattle, WA) received 10 water samples on August 27, 1993 
for gasoline analysis by the volatile organics extraction method described in Section 8 of the 
Project Sampling and Analysis Plan. The samples were analyzed for gasoline by USEPA 
Method 8015M (modified) (GC/FID) on September 2 and September 3, 1993. 

The ICF site identification numbers and corresponding FBI laboratory sample identification 
numbers are listed below. 

ICF Site No. 

BRW- 
BRW- 
BRW- 
BRW- 
BRW- 
BRW- 
BRW- 
BRW- 
BRW 
BRW- 

TB02 
EB01 
SS01- 
SS01- 
SS01 - 
SS01- 
SS01- 
SS01- 
SS01- 
•SS01- 

SW01 
SW02 
SW03 
SW04 
SW05 
SW06 
SW07 
SW08 

Lab Sample No. Matrix 

1154 Water 
1158 Water 
1162 Water 
1166 Water 
1170 Water 
1174 Water 
1178 Water 
1182 Water 
1184 Water 
1188 Water 

The following QC sample designations were included in project documentation: sample 
numbers  BRW-SS01-SW02 and  BRW-SS01-SW08 were designated as  field duplicates, 
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sample number BRW-TB02 was designated as a travel blank, and sample number BRW-EB01 
was designated as an equipment blank. 

The analytical results with qualifications are presented on modified sample data sheets 
submitted by the laboratory. Definitions of the data qualifiers are listed in Table 1B. This 
report was prepared using the guidelines in the USEPA draft document "National Functional 
Guidelines for Organic Data Review" (December 1990), USEPA Method 8015M, and the 
Project Sampling and Analysis Plan. 

II. VALIDITY & COMMENTS: 

A. Technical Holding Times: 
A.1 The technical holding time QC criteria were met for all project sample 

analyses. 

B. Initial Calibration: 
B.1 The laboratory analyzed a four point initial calibration on system 3-4 on 
August 24, 1993. The range of the initial calibration was from 100 ppb to 5000 
ppb. All samples were quantitated using a linear regression curve calculated from the 
initial calibration. A percent relative standard deviation (%RSD) of 27.4 was 
calculated using calibration factors determined from the initial calibration. The 
27.4% RSD exceeds the recommended 20.0% RSD, therefore, the detected results 
for gasoline in all of the samples are qualified "J" as estimated and are usable for 
limited purposes. 

C. Continuing Calibrations: 
C.1 The laboratory did not perform any continuing calibrations for the gasoline 
fraction. The laboratory indicated that since the same injection was used to analyze 
for gasoline and the BTEX compounds, the continuing calibration response on the 
FID for the BTEX compounds and the surrogate were used to determine linearity for 
the gasoline fraction. It is the opinion of the reviewer that the laboratory should 
have run continuing calibrations for the gasoline fraction, however, the response for 
the BTEX compounds and the surrogate compound can be used to determine if the 
instrument has maintained linearity for the gasoline fraction. Because the laboratory 
did not perform any continuing calibrations specifically for the gasoline fraction, the 
detected results and the practical quantitation limits (PQLs) are qualified "J" as 
estimated and are usable for limited purposes. 

C.2 All QC criteria for the BTEX continuing calibrations were met and the results 

are considered acceptable. 

D. Laboratory Blanks: 
D.l Gasoline was not detected in the method blanks at a concentration above the 
PQL and the results are considered acceptable. 

E. Instrument Blanks: 
E.1 Gasoline was not detected in the instrument blanks at a concentration above 
the PQL and the results are considered acceptable. 
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F. Field Blanks: 
F.1 Gasoline was not detected in the equipment blank or the travel blank at a 
concentration above the PQL and the results are considered acceptable. 

G. Field Duplicate Analysis: 
G.1 A QC limit for precision of <; 20%, as measured by Relative Percent 
Difference (RPD) between water sample values, was specified for field duplicate 
comparability. 

G.2 Samples BRW-SS01-SW02 and BRW-SS01-SW08 were utilized for field 
duplicate analysis. The results of the field duplicate analyses met all applicable QC 
criteria and the results are considered acceptable. 

H.        Surrogate Recoveries: 
H.1 A discrepancy exists between the surrogate recovery reported by the 
laboratory (110%) and the surrogate recovery calculated by the reviewer (100%) in 
sample number BRW-SS01-SW03. The discrepancy is not expected to have an affect 
on the quality of the data because the surrogate QC criteria were met. 

H.2 All surrogate recoveries met applicable QC criteria and the results are 
considered acceptable. 

I. Matrix Spike/Matrix Spike Duplicate Analyses: 
1.1 The laboratory did not perform any matrix spike/matrix spike duplicate 
analyses for the gasoline fraction. 

J. System Performance: 
J.1 No problems with system performance were observed for all project sample 
analyses. 

K. Quantitation and Identification: 
K.1 A discrepancy exists between the detected result reported by the laboratory 
and the result regenerated by the reviewer for sample BRW-SS01-SW01. Listed 
below is the result reported by the laboratory and the result calculated by the 
reviewer.  Results are reported in parts per billion (ppb). 

ICF Site No. Laboratory Result Validation Result 

BRW-SS01-SW01 470 1690 

The laboratory indicated that the discrepancies are probably due to inconsistent 
quantitation procedures. The laboratory was unable to reproduce some of the 
reported detected results for gasoline which indicates that inconsistent quantitation 
procedures may have been used. 

K.2 The laboratory reported PQLs of 50 ppb for gasoline in all of the project 
samples . The lowest calibration point in the initial calibration is 100 ppb, therefore 
the PQLs should have been reported as 100 ppb. The PQLs have been adjusted on 
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the data summary forms submitted by the laboratory. 

Conclusion: 
LI Due to the previously mentioned problems with the initial calibration and the 
continuing calibration, all detected results and PQLs for all project samples are 
qualified ")" as estimated and usable for limited purposes. 

• 
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DATA VALIDATION REPORT 

PROGRAM: 
LABORATORY: 
REVIEWER: 
ANALYSIS: 
MATRIX: 
DATE: 

Point Barrow/DEW Line RI/FS (ICF Project No. 41096-412-02) 
Friedman & Bruya, Inc. (Seattle, VVA) 
Keith Strout 
Gasoline bv USEPA Method H015M 
Soil 
March 22, 1994 

INTRODUCTION: 

Friedman & Bruya, Inc. (FBI) (Seattle, WA) received 13 soil samples on August 27, 1993 for 
gasoline analysis by the volatile organics extraction method described in Section 8 of the 
Project Sampling and Analysis Plan. The samples were analyzeci for gasoline by USEPA 
Method 8015M (modified) (GC/FID) on August 29.1993. 

The ICF site identification numbers and corresponding FBI laboratory sample identification 
numbers are listed below. 

ICF Site No. Lab Sample No. Matrix 

BRW-BKGD-SD01 818 Soil 
BRW-BKCD-S01 820 Soil 
BRW-BKGD-S02 822 Soil 
BRW-BKGD-S03 824 Soil 
BRW-BKGD-S04 826 Soil 
BRW-AOC2-SD01 828 Soil 
BRW-AOC2-SD02 830 Soil 
BRW-AOC2-SD03 832 Soil 
BRW-AOC2-SD04 834 Soil 
BRW-AOC2-SD05 836 Soil 
BRW-AOC2-SD06 838 Soil 
BRW-AOC2-SD07 840 Soil 
BRW-AOC2-SD08 842 Soil 
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The following QC sample designations were included in project documentation: sample 
numbers BRW-AOC2-SD07 and BRW-AOC2-SD08 were designated as field replicates. 

The analytical results were reported with an adjustment for moisture content. 

It should be noted that all quantitation limits reported by the laboratory for project soil 
samples were higher than those specified in the Project Sampling and Analysis Plan. 
According to the laboratory, all soil samples were extracted in methanol before analysis, as 
required by the State of Alaska guidelines. It is the opinion of the reviewer that the quality 
of the data was not affected. 

The analytical results with qualifications are presented on modified sample data sheets 
submitted by the laboratory. Definitions of the data qualifiers are listed in Table 1B. This 
report was prepared using the guidelines irvthe USEPA draft document "National Functional 
Guidelines for Organic Data Review" (December 1990), USEPA Method 8015M, and the 
Project Sampling and Analysis Plan. 

II. VALIDITY & COMMENTS: 

A. Technical Holding Times: 
A.1 The technical holding time QC criteria were met for all project sample 
analyses. 

B. Initial Calibration: 
B.1 The laboratory analyzed a four point initial calibration on system 3-4 on 
August 24, 1993. The range of the initial calibration was from 100 ppb to 5000 
ppb. All samples were quantitated using a linear regression curve calculated from the 
initial calibration. A percent relative standard deviation (%RSD) of 27.4 was 
calculated using calibration factors determined from the initial calibration. The 
27.4% RSD exceeds the recommended 20.0% RSD, therefore, the detected results 
for gasoline in all of the soil samples are qualified "J" as estimated and are usable for 
limited purposes. 

C. Continuing Calibrations: 
C.1 The percent recovery for gasoline in the 10 ppm continuing calibration 
performed on August 29, 1993 was 156% which exceeds the recommended QC 
criteria of 75-125%. Therefore, the detected results and the practical quantitation 
limit (PQL) are qualified "J" as estimated and are usable for limited purposes. 

D. Laboratory Blanks: 
D.1 Gasoline was not detected in the method blanks at a concentration above the 
PQL and the results are considered acceptable. 

E. Instrument Blanks: 
E.1 Gasoline was not detected in the instrument blanks at a concentration above 
the PQL and the results are considered acceptable. 

F. Field Replicate Analysis: 
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ECD % Recovery FID % Recovery 

117 196 
94 360 
86 220 

106 273 
100 294 

F.1 A QC limit for precision of <; 50%, as measured by Relative Percent 
Difference (RPD) between soil sample values, was specified for field replicate 
comparability. 

F.2 Samples BRW-AOC2-SD07 and BRW-AOC2-SD08 were utilized for field 
replicate analysis. The results of the field replicate analyses met all applicable QC 
criteria and the results are considered acceptable. 

G.        Surrogate Recoveries: 
G.1 The laboratory quantitated and reported several surrogate recoveries using the 
ECD detector when interference from hydrocarbons resulted in high recoveries from 
the FID detector. It is the opinion of the reviewer that the laboratory should have 
reported the surrogate recoveries for the gasoline analyses using the FID detector 
since all of the gasoline results wece quantitated using this detector. Listed below 
are the surrogate recoveries quantitated by ECD and reported by the laboratory, and 
the surrogate recoveries quantitated by the reviewer using the FID. 

ICF Site No. 

BRW-AOC2-SD02 
BRW-AOC2-SD05 
BRW-AOC2-SD06 
BRW-AOC2-SD07 
BRW-AOC2-SD08 

It is the opinion of the reviewer that the high surrogate recoveries in the above 
samples are a result of interference from gasoline in the samples and are not 
expected to affect the quality of the data. 

G.2 All other surrogate recoveries met applicable QC criteria and the results are 
considered acceptable 

H.        Matrix Spike/Matrix Spike Duplicate Analyses: 
H.1 The laboratory did not perform any matrix spike/matrix spike duplicate 
analyses for the gasoline fraction. 

I. System Performance: 
1.1 The laboratory reported that data acquisition during the analysis of sample 
BRW-AOC2-SD03 (Lab No. 832) was interrupted and data for this sample was lost. 
The laboratory did not reanalyze this sample. 

1.2 No problems with system performance were observed for all other project 
sample analyses. 

j. Ouantitation and Identification: 
J.1 Gasoline was detected in samples BRW-AOC2-SD02, BRW-AOC2-SD07, and 
BRW-AOC2-SD08 at a concentration above the initial calibration range of the 
instrument. The laboratory did not analyze a secondary dilution for these samples. 

EAFB\8015\13SOILS\FBGAS001.DVR 3 



Therefore, the detected results for these samples are qualified "J" as estimated and 
usable for limited purposes. 

j.2 Discrepancies exist between the detected results reported by the laboratory 
and the results regenerated by the reviewer for some of the project samples. Listed 
below are the sample results where discrepancies exist. Results are reported in parts 
per million (ppm). 

ICF Site No. Laboratory Results Validation Results 

BRW-AOC2-SD05 57 114 
BRW-AOC2-SD07 280 790 
BRW-AOC2-SD08 340 960 

The laboratory's detected results for sample BRW-AOC2-SD05 was due to an 
incorrect adjustment for moisture content. The laboratory indicated that the other 
discrepancies are probably due to inconsistent quantitation procedures. The 
laboratory was unable to reproduce some of the reported detected results for 
gasoline which indicates that inconsistent quantitation procedures may have been 
used. 

J.3 The reported PQLs for gasoline in samples BRW-BKGD-S03 and BRW-BKGD- 
S04 were incorrectly adjusted for moisture content. The PQLs for these samples 
have been corrected on the data forms by the reviewer. 

J.4 Samples BRW-AOC2-SD04 and BRW-AOC2-SD06 exhibited 
Chromatographie peaks which, in the opinion of the laboratory and the reviewer, are 
of biogenic origin.  Gasoline was not reported in either of the samples. 

K. Conclusion: 
K.1 Due to previously mentioned problems with the initial calibration, continuing 
calibration, and sample quantitation, all detected results and PQLs for all project 
samples are qualified "j" as estimated and usable for limited purposes. 
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Point Barrow/DEW Line RI/FS (ICF Project No. 41096-412-02) 
Friedman & Bruya, Inc. (Seattle, WA) 
Keith Slrout 
Gasoline by USEPA Method 8015M 
Water 
March 31, 1994 

• 

INTRODUCTION: 

Friedman & Bruya, Inc. (FBI) (Seattle, WA) received 11 water samples on August 26, 1993 
for gasoline analysis by the volatile organics extraction method described in Section 8 of the 
Project Sampling and Analysis Plan. The samples were analyzed for gasoline by USEPA 
Method 8015M (modified) (GC/FID) on August 27, 1993. 

The ICF site identification numbers and corresponding FBI laboratory sample identification 
numbers are listed below. 

ICF Site No. Lab Sample No. Matrix 

BRW-TB01 776 Water 
BRW-BKGD-SW01 780 Water 
BRW-BKGD-SW02 786 Water 
BRW-AOC2-SW01 794 Water 
BRW-AOC2-SW02 798 Water 
BRW-AOC2-SW03 800 Water 
BRW-AOC2-SW04 804 Water 
BRW-AOC2-SW05 806 Water 
BRW-AOC2-SW06 810 Water 
BRW-AOC2-SW07 812 Water 
BRW-AOC2-SW08 814 Water 

• 

The following QC sample designations were included in project documentation: sample 
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numbers BRW-AOC2-SW04 and BRW-AOC2-SW08 were designated as field duplicates and 
sample number BRW-TB01 was designated as a travel blank. 

The analytical results with qualifications are presented on modified sample data sheets 
submitted by the laboratory. Definitions of the data qualifiers are listed in Table 1B. This 
report was prepared using the guidelines in the USEPA draft document "National Functional 
Guidelines for Organic Data Review" (December 1990), USEPA Method 8015M, and the 
Project Sampling and Analysis Plan. 

II. VALIDITY & COMMENTS: 

A. Technical Holding Times: 
A.1 The technical holding time QC criteria were met for all project sample 

analyses. 

B. Initial Calibration: 
B.1 The laboratory analyzed a four point initial calibration on system 1-2 on 
August 19, 1993. The range of the initial calibration was from 50 ppb to 5000 ppb. 
All samples were quantitated using a linear regression curve calculated from the 
initial calibration. A percent relative standard deviation (%RSD) of 31.8 was 
calculated using calibration factors determined from the initial calibration. The 
31.8% RSD exceeds the recommended 20.0% RSD, therefore, the detected results 
for gasoline in all of the samples are qualified ")" as estimated and are usable for 
limited purposes. 

C. Continuing Calibrations: 
C.l The laboratory did not perform any continuing calibrations for the gasoline 
fraction. The laboratory indicated that since the same injection was used to analyze 
for gasoline and the BTEX compounds, the continuing calibration response on the 
FID for the BTEX compounds and the surrogate were used to determine linearity for 
the gasoline fraction. It is the opinion of the reviewer that the laboratory should 
have run continuing calibrations for the gasoline fraction, however, the response for 
the BTEX compounds and the surrogate compound can be used to determine if the 
instrument has maintained linearity for the gasoline fraction. Because the laboratory 
did not perform any continuing calibrations specifically for the gasoline fraction, the 
detected results and the practical quantitation limits (PQLs) are qualified "J" as 
estimated and are usable for limited purposes. 

C.2 All QC criteria for the BTEX continuing calibrations were met and the results 
are considered acceptable. 

D. Laboratory Blanks: 
D.I Gasoline was not detected in the method blanks at a concentration above the 
PQL and the results are considered acceptable. 

E. Instrument Blanks: 
E.1 Gasoline was not detected in the instrument blanks at a concentration above 
the PQL and the results are considered acceptable. 
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F. Field Blanks: 
F.1 Gasoline was not detected in the travel blank at a concentration above the 
PQL and the results are considered acceptable. 

G. Field Duplicate Analysis: 
G.1 A QC limit for precision of <; 20%, as measured by Relative Percent 
Difference (RPD) between water sample values, was specified for field duplicate 
comparability. 

G.2 Samples BRW-AOC2-SW04 and BRW-AOC2-SW08 were utilized for field 
duplicate analysis. The results of the field duplicate analyses met all applicable QC 
criteria and the results are considered acceptable. 

H. Surrogate Recoveries: 
H.1 All surrogate recoveries met applicable QC criteria and the results are 
considered acceptable. 

I. Matrix Spike/Matrix Spike Duplicate Analyses: 
I.I The laboratory did not perform any matrix spike/matrix spike duplicate 
analyses for the gasoline fraction. 

J. System Performance: 
J.1 No problems with system performance were observed for all project sample 
analyses. 

K. Ouantitation and Identification: 
K.1 Discrepancies exist between the detected results reported by the laboratory 
and the results regenerated by the reviewer for samples BRW-AOC2-SW03 and 
BRW-AOC2-SW05. Listed below are the results reported by the laboratory and the 
results calculated by the reviewer.   Results are reported in parts per billion (ppb). 

ICF Site No. Laboratory Result Validation Result 

BRW-AOC2-SW03 200 136 
BRW-AOC2-SW05 1600 1126 

The laboratory indicated that the discrepancies are probably due to inconsistent 
quantitation procedures. The laboratory was unable to reproduce some of the 
reported detected results for gasoline which indicates that inconsistent quantitation 
procedures may have been used. 

K.2 The laboratory did not submit the raw data for sample BRW-AOC2-SW07 
(FBI #812). The laboratory was requested to supply all of the raw data for this 
sample, but they have indicated that they are unable to locate either the hardcopy 
or electronic data for this sample. Therefore, the detected result for gasoline in 
sample BRW-AOC2-SW07 is qualified "R" as rejected and is unusable. 
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L. Conclusion: 
L.1 Due to the laboratory's inability to supply the raw data for sample BRW- 
AOC2-SW05, the detected result for gasoline in this sample is qualified "R" as 
rejected and is unusable. 

L.2 Due to the previously mentioned problems with the initial calibration and the 
continuing calibrations, the detected results and PQLs for all other project samples 
are qualified "J" as estimated and usable for limited purposes. 
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DATA VALIDATION REPORT 

Point Barrow/DEW Line RI/FS (ICF Project No. 41096-412-02) 
Friedman & Bruya, Inc. (Seattle, WA) 
Keith Strout 
HVOCs by USEPA Method 8010 and BTEX compounds by USEPA Method 
8020 
Soil 
April 1, 1994 

INTRODUCTION: 

Friedman & Bruya, Inc. (FBI) (Seattle, WA) received 11 samples from the Point Barrow site 
on August 27, 1993 (referenced chain of custody record No. 558). Nine of the soil samples 
required analysis for halogenated volatile organic compounds (HVOCs) and BTEX 
compounds by the volatile organics extraction method described in Section 8 of the Project 
Sampling and Analysis Plan. The samples were analyzed on September 3, 1993 for HVOCs 
by USEPA Method 8010, and BTEX compounds by USEPA Method 8020. 

The ICF site identification numbers and corresponding FBI laboratory sample identification 
numbers are listed below. 

ICF Site No. Lab Sample No. Matrix 

BRW-SS01-SD06 1190 Soil 
BRW-SS01-SD07 1192 Soil 
BRW-SS01-SD08 1194 Soil 
BRW-SS01-SD09 1196 Soil 
BRW-SS01-S01 1198 Soil 
BRW-SS01-S02 1200 Soil 
BRW-SS01-S03 1202 Soil 
BRW-SS02-S04 1204 Soil 
BRW-SS02-S05 1206 Soil 

The following QC sample designations were included in project documentation: sample 
numbers BRW-SS02-S04 and BRW-SS02-S05 were designated as field replicates. 
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The analytical results with qualifications are presented on modified sample data sheets 
submitted by the laboratory. Definitions of the data qualifiers are listed in Table 1B. This 
report was prepared using the guidelines in the USEPA draft document "National Functional 
Guidelines for Organic Data Review" (December 1990), USEPA Method 8015M, and the 
Project Sampling and Analysis Plan. 

The analytical results were reported with an adjustment for moisture content. 

It should be noted that all quantitation limits reported by the laboratory for HVOCs for 
project soil samples were higher than those specified in the Project Sampling and Analysis 
Plan. According to the laboratory, all soil samples were extracted in methanol before 
analysis, as required by the State of Alaska guidelines. It is the opinion of the reviewer that 
the quality of the data was not affected. 

II. VALIDITY & COMMENTS: 

A. Technical Holding Times: 
A.I The technical holding time QC criteria were met for all project sample 
analyses. 

B. Initial Calibration: 
B.1 The laboratory analyzed a five point initial calibration on system 1-2 on 
August 19, 1993. The range of the initial calibration was from 1 ppb to 1000 ppb. 
All samples were quantitated using a linear regression curve calculated from the 
initial calibration. Percent relative standard deviations (%RSDs) were calculated for 
all compounds using the calibration factors from the initial calibration using the FID 
detector. The % RSDs for the following compounds exceeded the recommended QC 
criteria of 20.0%. 

Compound % RSD 
benzene 28.3 % 
o-xylene 26.5 % 

Due to the large percent RSDs, the detected results for these compounds in all 
project samples are qualified "]" as estimated and are usable for limited purposes. 

B.2 The laboratory was unable to demonstrate linearity throughout the 
quantitation range using the ECD detector because the detector was saturated at low 
concentrations. It is the opinion of the reviewer that the ECD detector can be used 
only to confirm the presence of the halogenated compounds. Quantitation of the 
halogenated compounds should be done on the PID or FID detector when possible, 
and only if compound detection was confirmed on the ECD. 

C. Continuing Calibrations: 
C.1 The continuing calibrations were performed at a concentration of 500 ppb. 
At this concentration, the ECD response for all of the halogenated compounds is 
saturated. Therefore, the ECD detector should only be used to confirm the presence 
of the halogenated compounds. 
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C.2 All other QC criteria for the continuing calibrations were met and the results 
are considered acceptable. 

D. Laboratory Blanks: 
D.1 No target analytes were detected in the method blanks at a concentration 
above the practical quantitation limit (PQL) and the results are considered 
acceptable. 

E. Instrument Blanks: 
E.1 No target analytes were detected in the instrument blanks at a concentration 
above the PQL and the results are considered acceptable. 

F. Field Blanks: 
F.1        There were no field blanks submitted for analysis with this project sample set. 

G. Field Replicate Analysis: 
G.1 A QC limit for precision of <; 50%, as measured by Relative Percent 
Difference (RPD) between soil sample values, was specified for field replicate 
comparability. 

G.2 Samples BRW-SS02-S04 and BRW-SS02-S05 were utilized for field replicate 
analysis. The results of the field replicate analyses met all applicable QC criteria and 
the results are considered acceptable. 

H.        Surrogate Recoveries: 
H.1 All surrogate recoveries met applicable QC criteria and the results are 
considered acceptable. 

I. Matrix Spike/Matrix Spike Duplicate Analyses: 
1.1 Sample number BRW-SS02-S02, which is not part of this sample set but is 
from the Point Barrow site, was used for the matrix spike/matrix spike duplicate 
analyses. 

1.2 All of the matrix spike/matrix spike duplicate QC criteria were met and the 
results are considered acceptable. 

J. System Performance: 
j.1 Several of the chromatograms displayed possible carryover of high molecular 
weigh hydrocarbons from previous analyses. It is the opinion of the reviewer that 
the laboratory should have allowed for a longer bake-out time between analyses and 
performed instrument blank analyses more often between samples. 

J.2 No other problems with system performance were observed for the project 
samples. 

K. Quantitation and Identification: 
K.l The laboratory reported a detected result for toluene at a concentration of 1 
ppm in sample BRW-SS01-S03 and indicated that it may be due to possible 
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carryover from the previous sample. It is the opinion of the reviewer that the 
presence of toluene in this sample is probably due to carryover from the previous 
sample because the laboratory has not demonstrated that sufficient bake-out times 
and instrument blanks have been performed to prevent cross-contamination. 
Therefore, the detected result for toluene in sample number BRW-SS01-S03 is 
qualified "R" as rejected and is unusable. 

K.2 A discrepancy exists between the detected result for total xylene reported by 
the laboratory and the result calculated by the reviewer in sample number BRW- 
SS01-S01. The laboratory reported a detected result of 9 ppm and the reviewer 
calculated a result of 14 ppm. The difference may be due to the laboratory not 
including the result for o-xylene with the results for m & p-xylene. 

K.3 Compound identification was confirmed using a second column and an 

alternate detector. 

L. Conclusion: 
L.1 Due to possible carryover of toluene from the previous sample, the detected 
result for toluene in sample BRW-SS01-S03 is qualified "R" as rejected and is 
unusable. 

L.2 Due to the high percent RSDs in the initial calibration for certain analytes, 
select data are considered estimated and usable for limited purposes. 

L.2       All other data are considered valid and usable for all purposes. 

EAFB\8010\8020\COC558\FBBTEX04.DVR 



ICF KAISER 
ENGINEERS 

ICF   KAISER   ENGINEERS.   INC. 
2700 CHANDLER AVENUE. BUILDING C 
LAS  VEGAS.   NV  89 I 20 
702/795-05 15 

DATA VALIDATION REPORT 

PROGRAM: 
LABORATORY: 
REVIEWER: 
ANALYSIS: 

MATRIX: 
DATE: 

Point Barrow/DEW Line RI/FS (ICF Project No. 41096-412-02) 
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INTRODUCTION: 

Friedman & Bruya, Inc. (FBI) (Seattle, WA) received 13 soil samples on August 27, 1993 to 
analyze tor halogenated volatile organic compounds (HVOCs) and BTEX compounds by the 
volatile organics extraction method described in Section 8 of the Project Sampling and 
Analysis Plan. The samples were analyzed on August 29, 1993 for HVOCs by USEPA 
Method 8010, and BTEX compounds by USEPA Method 8020. 

The ICF site identification numbers and corresponding FBI laboratory sample identification 
numbers are listed below. 

ICF Site No. Lab Sample No. Matrix 

BRW-BKGD-SD01 818 Soil 
BRW-BKGD-S01 820 Soil 
BRW-BKGD-S02 822 Soil 
BRW-BKGD-S03 824 Soil 
BRW-BKGD-S04 826 Soil 
BRW-AOC2-SD01 828 Soil 
BRW-AOC2-SD02 830 Soil 
BRW-AOC2-SD03 832 Soil 
BRW-AOC2-SD04 834 Soil 
BRW-AOC2-SD05 836 Soil 
BRW-AOC2-SD06 838 Soil 
BRW-AOC2-SD07 840 Soil 
BRW-AOC2-SD08 842 Soil 
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The following QC sample designations were included in project documentation: sample 
numbers BRW-AOC2-SD07 and BRW-AOC2-SD08 were designated as field replicates. 

The analytical results were reported with an adjustment for moisture content. 

It should be noted that all quantitation limits reported by the laboratory for HVOCs for 
project soil samples were higher than those specified in the Project Sampling and Analysis 
Plan. According to the laboratory, all soil samples were extracted in methanol before 
analysis, as required by the State of Alaska guidelines. It is the opinion of the reviewer that 
the quality of the data was not affected. 

The analytical results with qualifications are presented on modified sample data sheets 
submitted by the laboratory. Definitions of the data qualifiers are listed in Table 1B. This 
report was prepared using the guidelines in the USEPA draft document "National Functional 
Guidelines for Organic Data Review" (December 1990), USEPA Method 8015M, and the 
Project Sampling and Analysis Plan. 

VALIDITY & COMMENTS: 

A. Technical Holding Times: 
A.1 The technical holding time QC criteria were met for all project sample 
analyses. 

B. Initial Calibration: 
B.1 The laboratory analyzed a four point initial calibration on system 3-4 on 
August 24, 1993. The range of the initial calibration was from 1 ppb to 1000 ppb. 
All samples were quantitated using a linear regression curve calculated from the 
initial calibration. Percent relative standard deviations (%RSDs) were calculated for 
ail compounds using the calibration factors from the initial calibration using the FID 
detector. The % RSDs for the following compounds exceeded the recommended QC 
criteria of 20.0%. 

Compound % RSD 

toluene 
ethyl benzene 
m & p-xylene 
o-xylene 

Due to the large percent RSDs, the detected results for these compounds are 
qualified "J" as estimated and are usable for limited purposes. 

Continuing Calibrations: 
C.I       All QC criteria for the continuing calibrations were met and the results are 
considered acceptable. 
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D. Laboratory Blanks: 
D.1 No target analytes were detected in the method blanks at a concentration 
above the PQL and the results are considered acceptable. 

E. Instrument Blanks: 
E.1 No target analytes were detected in the instrument blanks at a concentration 
above the PQL and the results are considered acceptable. 

F. Field Replicate Analysis: 
F.1 A QC limit for precision of <. 50%, as measured by Relative Percent 
Difference (RPD) between soil sample values, was specified for field replicate 
comparability. 

F.2 Samples BRW-AOC2-SD0£and BRW-AOC2-SD08 were utilized for field 
replicate analysis. The results of the field replicate analyses met all applicable QC 
criteria and the results are considered acceptable. 

G. Surrogate Recoveries: 
G.1 All surrogate recoveries met applicable QC criteria and the results are 
considered acceptable. 

H.        Matrix Spike/Matrix Spike Duplicate Analyses: 
H.1 The sample used for the matrix spike/matrix spike duplicate analyses (LON- 
SSO1-S10-4) was not sampled from the Point Barrow site. It was selected from the 
Point Lonely site. It is the opinion of the reviewer that the affect on the data quality 
is not known. 

H.2 Discrepancies exist between the reported recoveries and the recoveries 
calculated by the reviewer for matrix spike compounds toluene and ethylbenzene. 
The laboratory applied an incorrect intercept value for the toluene quantitation and 
used the wrong peak area for the ethylbenzene quantitation. The laboratory used 
the m & p-xylene peak area for both the ethylbenzene and m & p-xylene 
quantitation. Listed below are the recoveries for these two compounds reported by 
the laboratory and calculated by the reviewer. 

Compound Laboratory Results 
MS MSP 

toluene 93 98 
ethylbenzene 119 104 

It is the opinion of the reviewer that since these analyses met all of the applicable 
QC criteria, the discrepancies will not affect the quality of the data. 

H.3 The relative percent difference (RPD) for benzene in the matrix spike and 
matrix spike duplicate analyses was 36%, which exceeds the QC criteria of 25%. 
This is not expected to have an affect on the quality of the data. 
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H.4 All other QC criteria for project MS and MSD analyses were met and the 
results are considered acceptable. 

System Performance: 
1.1 The laboratory reported that data acquisition during the analysis of sample 
BRW-AOC2-SD03 (Lab No. 832) was interrupted and data for this sample was 
lost.The laboratory did not reanalyze this sample. 

1.2 No problems with system performance were observed for all other project 
sample analyses. 

Ouantitation and Identification: 
J.1 The reported PQLs for HVOC and BTEX compounds in samples BRW-BKGD- 
S03 and BRW-BKGD-S04 were incorrectly adjusted for moisture content. The PQLs 
for these samples have been corrected on the data forms by the reviewer. 

J.2 Discrepancies exist between the detected results reported by the laboratory 
and the results regenerated by the reviewer for some of the project samples. Listed 
below are the sample results where discrepancies exist. Results are reported in parts 
per million (ppm). 

• 

ICF Site No. Compound 

toluene 

Laboratory Results       V alidation Results 

BRW-AOC2-SD01 0.15 0.046 
BRW-AOC2-SD02 ethyl benzene 0.6 1.4 

xylenes 1.9 2.6 
BRW-AOC2-SD05 xylenes 2.2 3.3 
BRW-AOC2-SD07 xylenes 5.0 6.5 
BRW-AOC2-SD08 ethyl benzene 5.2 1.2 

xylenes 5.4 7.1 

The laboratory's detected result for toluene in sample BRW-AOC2-SD01 was due to 
an incorrect intercept value used for quantitation. The laboratory's detected result 
for ethylbenzene in sample BRW-AOC2-SD02 was due to an incorrect adjustment 
for moisture. The laboratory indicated that the other discrepancies are probably due 
to inconsistent quantitation procedures. The laboratory could not reproduce some 
of the reported detected results which indicates that inconsistent quantitation 
procedures may have been employed. All adjustments have been made on the data 
forms by the reviewer. 

J.3 Compound identification was confirmed using a second column and an 
alternate detector. 

K. Conclusion: 
K.1 Due to the high percent RSDs in the initial calibration for certain analytes, 
select data are considered estimated and usable for limited purposes. 

K.2      All other data are considered valid and usable for all purposes. 
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Keith Stroul 
HVOCs by USEPA Method 8010 and BTEX confounds by USEPA Method 
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INTRODUCTION: 

Friedman & Bruya, Inc. (FBI) (Seattle, WA) received 16 soil samples from the Point Barrow 
site on August 27. 1993 (referenced chain of custody record No. 557). All of the soil 
samples required analysis for halogenated volatile organic compounds (HVOCs) and BTEX 
compounds by the volatile organics extraction method described in Section 8 of the Project 
Sampling and Analysis Plan. The samples were analyzed on September 2 and September 
3, 1993 for HVOCs by USEPA Method 8010, and BTEX compounds by USEPA Method 
8020. 

The ICF site identification numbers and corresponding FBI laboratory sample identification 
numbers are listed below. 

ICF Site No. Lab Sample No. Matrix 

BRW-AOC2-S01 1122 Soil 
BRW-AOC2-S02 1124 Soil 
BRW-AOC2-S03 1126 Soil 
BRW-AOC2-S04 1128 Soil 
BRW-AOC2-S05 1130 Soil 
BRW-AOC2-S06 1132 Soil 
BRW-AOC2-S07 1134 Soil 
BRW-SS01-SD01 1136 Soil 
BRW-SS01-SD02 1138 Soil 
BRW-SS01-SD03 1140 Soil 
BRW-SS01-SD04 1142 Soil 
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BRW-SS01-SD05 1144 Soil 
BRW-SS02-SD01 1146 Soil 
BRW-SS02-S01 1148 Soil 
BRW-SS02-S02 1150 Soil 
BRW-SS02-S03 1152 Soil 

The following QC sample designations were included in project documentation: sample 
numbers BRW-AOC2-S06 and BRW-AOC2-S07 were designated as field replicates. 

The analytical results with qualifications are presented on modified sample data sheets 
submitted by the laboratory. Definitions of the data qualifiers are listed in Table 1B. This 
report was prepared using the guidelines in the USEPA draft document "National Functional 
Guidelines for Organic Data Review" (December 1990), USEPA Method 8015M, and the 
Project Sampling and Analysis Plan. 

The analytical results were reported with an adjustment for moisture content. 

It should be noted that all quantitation limits reported by the laboratory for HVOCs for 
project soil samples were higher than those specified in the Project Sampling and Analysis 
Plan. According to the laboratory, all soil samples were extracted in methanol before 
analysis, as required by the State of Alaska guidelines. It is the opinion of the reviewer that 
the quality of the data was not affected. 

II. VALIDITY & COMMENTS; 

A. Technical Holding Times: 
A.1 The technical holding time QC criteria were met for all project sample 
analyses. 

B. Initial Calibration: 
B.1 The laboratory analyzed a five point initial calibration on system 1-2 on 
August 19, 1993. The range of the initial calibration was from 1 ppb to 1000 ppb. 
All samples were quantitated using a linear regression curve calculated from the 
initial calibration. Percent relative standard deviations (%RSDs) were calculated for 
all compounds using the calibration factors from the initial calibration using the FID 
detector. The % RSDs for the following compounds exceeded the recommended QC 
criteria of 20.0%. 

Compound % RSD 
benzene 28.3 % 
o-xylene 26.5 % 

Due to the large percent RSDs, the detected results for these compounds in all 
project samples are qualified "]" as estimated and are usable for limited purposes. 

B.2 The laboratory was unable to demonstrate linearity throughout the 
quantitation range using the ECD detector because the detector was saturated at low 
concentrations.  It is the opinion of the reviewer that the ECD detector can be used 
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only to confirm the presence of the halogenated compounds. Quantitation of the 
halogenated compounds should have been done on the PID or FID detector when 
possible, and only if compound detection was confirmed on the ECD. 

C. Continuing Calibrations: 
C.l The continuing calibrations were performed at a concentration of 500 ppb. 
At this concentration, the ECD response for all of the halogenated compounds is 
saturated. Therefore, the ECD detector should only be used to confirm the presence 
of the halogenated compounds. 

C.2 All other QC criteria for the continuing calibrations were met and the results 
are considered acceptable. 

D. Laboratory Blanks: 
D.1 No target analytes were detected in the method blanks at a concentration 
above the practical quantitation limit (PQL) and the results are considered 
acceptable. 

E. Instrument Blanks: 
E.1 No target analytes were detected in the instrument blanks at a concentration 
above the PQL and the results are considered acceptable. 

F. Field Blanks: 
F.1        There were no field blanks submitted for analysis with this project sample set. 

G. Field Replicate Analysis: 
G.1 A QC limit for precision of <; 50%, as measured by Relative Percent 
Difference (RPD) between soil sample values, was specified for field replicate 
comparability. 

G.2 Samples BRW-AOC2-S06 and BRW-AOC2-S07 were utilized for field 
replicate analysis. The results of the field replicate analyses met all applicable QC 
criteria and the results are considered acceptable. 

H.        Surrogate Recoveries: 
H.1 The laboratory calculated some of the surrogate recoveries using the PID and 
the remainder using the FID. 

H.2 All surrogate recoveries met applicable QC criteria and the results are 
considered acceptable. 

I. Matrix Spike/Matrix Spike Duplicate Analyses: 
1.1 Sample number BRW-SS02-S02 was used for the matrix spike/matrix spike 
duplicate analyses. 

1.2 All of the matrix spike/matrix spike duplicate QC criteria were met and the 
results are considered acceptable. 
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J. System Performance: 
J.1 It is the opinion of the reviewer that the ECD detector cannot be used for the 
quantitation of the halogenated compounds because the detector displayed saturation 
at low concentrations. The ECD detector can be used for halogenated compound 
identification confirmation. 

J.2 No other problems with system performance were observed for the project 

samples. 

K. Quantitation and Identification: 
K.1 The laboratory reported detected results for target analytes in several of the 
samples for which the confirmation detectors provide no evidence that these 
compounds are present above the PQLs. The detected results reported by the 
laboratory for which there is no supporting confirmation are listed below. 

ICF Sample No. Target Compound Reported Concentration (nom) 

BRW-AOC2-S03 1,1,1-trichloroethane 0.4 
carbon tetrachloride 0.13 

BRW-AOC2-S04 1,1,1-trichloroethane 0.3 
ethylbenzene 0.03 
total xylene 0.1 

BRW-AOC2-S07 1,1,1-trichloroethane 0.2 

BRW-SS01-SD01 carbon tetrachloride 0.1 
trichloroethene 0.2 
tetrachloroethene 6-4 

Since the PID detector did not show any response for these compounds and the ECD 
detector did not show any response above background levels for the halogenated 
compounds, it is the opinion of the reviewer that these compounds are not present 
in the samples above the PQLs. Therefore, the detected results for these compounds 
in the above listed samples have been changed on the data summary forms to reflect 
that they were not detected at concentrations above the PQLs. 

K.2 Discrepancies exist between the detected results for total xylene reported by 
the laboratory and the results regenerated by the reviewer for two of the project 
samples. Listed below are the sample results where discrepancies exist. Results are 
reported in parts per million (ppm). 

ICF Site No. Laboratory Results Validation Results 

BRW-AOC2-S05 0.18 0.28 
BRW-SS02-S01 1.2 6-9 

It appears that the laboratory may not have included the detected results for o-xylene 
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along with the detected results for m & p-xylene in the above listed samples. 

K.3 Compound identification was confirmed using a second column and an 
alternate detector. 

L. Conclusion: 
L.1 Due to the high percent RSDs in the initial calibration for certain analytes, 
select data are considered estimated and usable for limited purposes. 

L.2 Due to the lack of confirmation on alternate detectors, the detected results 
for certain compounds in some samples have been changed to reflect that they are 
not present at concentrations above the PQLs. 

L.3       All other data are considered valid and usable for all purposes. 
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INTRODUCTION: 

Friedman & Bruya, Inc. (FBI) (Seattle, WA) received 11 water samples on August 26, 1993 
to analyze for halogenated volatile organic compounds (HVOCs) and BTEX compounds by 
the volatile organics extraction method described in Section 8 of the Project Sampling and 
Analysis Plan. The samples were analyzed on August 27, 1993 for HVOCs by USEPA 
Method 8010, and BTEX compounds by USEPA Method 8020. 

The ICF site identification numbers and corresponding FBI laboratory sample identification 
numbers are listed below. 

ICF Site No. Lab Sample No. Matrix 

BRW-TB01 776 Water 
BRW-BKGD-SW01 780 Water 
BRW-BKGD-SW02 786 Water 
BRW-AOC2-SW01 794 Water 
BRW-AOC2-SW02 798 Water 
BRW-AOC2-SW03 800 Water 
BRW-AOC2-SW04 804 Water 

BRW-AOC2-SW05 806 Water 
BRW-AOC2-SW06 810 Water 
BRW-AOC2-SW07 812 Water 
BRW-AOC2-SW08 814 Water 

The following QC sample designations were included in project documentation: sample 
numbers BRW-AOC2-SW04 and BRW-AOC2-SW08 were designated as field duplicates and 
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sample number BRW-TB01 was designated as a travel blank. 

The analytical results with qualifications are presented on modified sample data sheets 
submitted by the laboratory. Definitions of the data qualifiers are listed in Table 1B. This 
report was prepared using the guidelines in the USEPA draft document "National Functional 
Guidelines for Organic Data Review" (December 1990), USEPA Method 8015M, and the 
Project Sampling and Analysis Plan. 

II. VALIDITY & COMMENTS: 

A. Technical Holding Times: 
A.1 The technical holding time QC criteria were met for all project sample 
analyses. 

B. Initial Calibration: 
B.1 The laboratory analyzed a five point initial calibration on system 1-2 on 
August 19, 1993. The range of the initial calibration was from 1 ppb to 1000 ppb. 
All samples were quantitated using a linear regression curve calculated from the 
initial calibration. Percent relative standard deviations (%RSDs) were calculated for 
all compounds using the calibration factors from the initial calibration using the FID 
detector. The % RSDs for the following compounds exceeded the recommended QC 
criteria of 20.0%. 

Compound % RSD 
benzene 28.3 % 
o-xylene 26.5 % 

Due to the large percent RSDs, the detected results for these compounds in all of the 
project samples are qualified ")" as estimated and are usable for limited purposes. 

C. Continuing Calibrations: 
C.1 The percent recovery for toluene in the continuing calibrations performed on 
system 1-2 on August 27, 1993 was 145% which exceeds the QC criteria of 75- 
125%. The detected results and the practical quantitation limit PQL for toluene in 
all samples and blanks analyzed on system 1-2 are qualified "J" as estimated and are 
usable for limited purposes. 

C.2 All other QC criteria for the continuing calibrations were met and the results 
are considered acceptable. 

D. Laboratory Blanks: 
D.1 No target analytes were detected in the method blanks at a concentration 
above the PQL and the results are considered acceptable. 

E. Instrument Blanks: 
E.1 No target analytes were detected in the instrument blanks at a concentration 
above the PQL and the results are considered acceptable. 
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F. Field Blanks: 
F.1 No target analytes were detected in the travel blank at a concentration above 
the PQL and the results are considered acceptable. 

G. Field Duplicate Analysis: 
G.1 A QC limit for precision of <. 20%, as measured by Relative Percent 
Difference (RPD) between water sample values, was specified for field duplicate 
comparability. 

G.2 Samples BRW-AOC2-SW04 and BRW-AOC2-SW08 were utilized for field 
duplicate analysis. The results of the field duplicate analyses met all applicable QC 
criteria and the results are considered acceptable. 

H.        Surrogate Recoveries: 
H.1 All surrogate recoveries met applicable QC criteria and the results are 
considered acceptable. 

I. Matrix Spike/Matrix Spike Duplicate Analyses: 
1.1 The laboratory did not  submit any matrix spike/matrix spike duplicate 
analyses with this project sample set. 

J. System Performance: 
J.1 No problems with system performance were observed for all project sample 
analyses. 

K. Ouantitation and Identification: 
K.1 The laboratory did not submit the raw data for sample BRW-AOC2-SW07 
(FBI #812). The laboratory was requested to supply all of the raw data for this 
sample, but they have indicated that they are unable to locate either the hardcopy 
or electronic data for this sample. Therefore, the detected results and the PQLs for 
all compounds in sample BRW-AOC2-SW07 are qualified "R" as rejected and are 
unusable. 

K.2 Compound identification was confirmed using a second column and an 
alternate detector. 

L. Conclusion: 
L.1 Due to the laboratory's inability to supply the raw data for sample BRW- 
AOC2-SW05, the detected results and PQLs for all compounds in this sample are 
qualified "R" as rejected and are unusable. 

L.2 Due to the high percent RSDs in the initial calibration for certain analytes, 
select data are considered estimated and usable for limited purposes. 

L.3 Due to the high percent recovery for toluene in the continuing calibrations 
performed on August 27, 1993 on system 1-2, the detected results and the PQL for 
toluene in all of the samples and blanks are qualified "J" as estimated and are usable 
for limited purposes. 
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L.4       All other data are considered valid and usable for all purposes. 
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POINT BARROW/ DEW Line RI/FS (ICF Project No. 41096-412-02) 
Friedman & Bruya, Inc. (Seattle, WA) 
Timothy Vonnahme 
Pesticides by USEPA Method «080. 
Water 
March 30, 1994 

I. INTRODUCTION: 

Friedman & Bruya, Inc. (Seattle, WA) received 10 water samples from the Point Barrow site 
on August 27, 1993 (referenced chain of custody record No. 556). One sample was 
requested for pesticide analysis by the pesticide organics extraction method described in 
Section 8 of the Project Sampling and Analysis Plan. The samples were analyzed for 
pesticides by USEPA Method 8080 for pesticides on September 3, 1993. 

• 

The ICF site identification number and corresponding FBI laboratory sample identification 
number is listed below. 

ICF Site No. 
BRW-EB01 

Lab Sample No. 
1156 

Matrix 
Water 

It should be noted that the practical quantitation limits (PQLs) reported by the laboratory 
(0.2 ppb) for pesticides for the project water sample were lower than those specified in the 
Project Sampling and Analysis Plan (0.5 ppb) with the exception of chlordane (10.0 ppb) and 
methoxychlor (2.0 ppb).  Since the lowest initial calibration standard is (0.01 ppm) all PQLs 
should be raised to 0.5 ppb. 

The analytical results with qualifications are presented on modified sample data sheets 
submitted by the laboratory. Definitions of the data qualifiers are listed in Table 1B. This 
report was prepared in accordance with the USEPA draft document " National Functional 
Guidelines for Organic Data Review", December 1990, and the analytical guidelines in 
USEPA Method 8080, and the Project Sampling and Analysis Plan. 
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II.        VALIDITY & COMMENTS: 

A. Technical Holding Times: 
A.1       Technical Holding time QC criteria were met for all project sample analyses. 

B. Initial Calibration: 
B.1 The laboratory performed a five point initial calibration on GC instrument 
ICF5 on August 21,1993. The range of the initial calibration was from 0.01 ppm to 
1.0 ppm. The percent relative standard deviations (%RSDs) were calculated for all 
compounds using calibration factors determined from the initial calibration using the 
EC detector. The %RSD for the following target analyte exceeded the recommended 
QC criteria of 20.0% 

Compound - %RSD 
beta-BHC 22% 

B.2 Chlordane and methoxychlor could not be calculated due to low sensitivity 
and interferences. All detected results for these compounds are qualified "R" as 
rejected. 

B.3 Due to the large percent RSD in the analyte listed above, the detected results 
for this compound is qualified ")" as estimated and usable for limited purposes. 

C. Continuing Calibration: 
C.1 Chlordane and methoxychlor percent recoveries could not be calculated due 
to low sensitivity and interference problems. All detected results and PQLs for these 
compounds are qualified "R" as rejected. 

C.2      All QC criteria for the pesticides were met except for the following analytes. 

Compound %R OC Criteria 
Endosulfan I 139% 75-125 
Endrin/4,4'-DDD 153% 75-125 

C.3 The results for the above two analytes were outside the QC criteria, therefore 
all detected results and PQLs are qualified "J" as estimated and usable for limited 
purposes. 

D. Laboratory Blanks: 
D.1 Target analytes were not detected in the method blank associated with the 
samples at a concentration above the practical quantitation limits (PQL), and the 
results are considered acceptable. 

E. Instrument Blanks: 
E.1 Target analytes were not detected in the instrument blank associated with the 
samples at a concentration above the estimated practical quantitation limits (PQL), 
and the results are considered acceptable. 
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F. Field Blanks: 
F.1 Target analytes were not detected in the equipment blank at a concentration 
above the PQL and the results are considered acceptable. 

G. Field Duplicate Analyses: 
G.1      No Field Duplicate Analyses were requested for the pesticide fraction. 

H.        Surrogate Recoveries: 
H.1 Surrogate percent recovery (%R) for project analyses were met for all project 
samples using the surrogate areas from the closest continuing calibration standard. 
Since the recovery met applicable QC criteria, the surrogate recovery results are 
considered acceptable. 

I. Matrix Spike/Matrix Spike Duplicate: 
1.1 No matrix spike and matrix spike duplicate analyses were performed for this 
sample set. 

J. System Performance: 
J.1 No problems with system performance were observed for all other project 
sample analyses. 

K. Quantitation and Identification: 
K.1       No target analytes were detected in the sample. 

K.2 The PQLs reported by the laboratory are incorrect. The PQLs for these 
analytes have been corrected on the summary data form by the reviewer. 

L. Conclusion: 
L.1 Due to low sensitivity and interferences detected in the initial calibration and 
continuing calibration, the PQLs for chlordane and methoxychlor are qualified "R" 
and rejected . 

L.2 Due to continuing calibration problems, the PQLs for Endosulfan I and Endrin 
and 4,4'-DDD are qualified "J" as estimated . 

L.3 Due to the laboratory reporting incorrect quantitation limits, all PQLs were 
raised to 0.5 ppb. 
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PROGRAM: 
LABORATORY: 
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ANALYSIS: 
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POINT BARROW/ DEW Line RI/FS (ICF Project No. 41096-412-02) 
Friedman & Bruya, Inc. (Seatlle, WA) 
Timothy Vonnahme 
Pesticides bv USEPA Method 8080. 
Soil 
March 24, 1494 

I. INTRODUCTION: 

Friedman & Bruya, Inc. (Seattle, WA) received 7 soil samples from the Point Barrow site 
(referenced chain of custody record No. 551) on August 27, 1993 for pesticide analysis by 
the pesticide organics extraction method described in Section 8 of the Project Sampling and 
Analysis Plan. The samples were analyzed for pesticides by USEPA Method 8080 for 
pesticides on August 28 and August 29, 1993. 

The ICF site identification numbers and corresponding FBI laboratory sample identification 
numbers are listed below. 

ICF Site No. 
BRW-BKGD-SD01 
BRW-BKGD-S01 
BRW-BKGD-S02 
BRW-BKGD-S03 
BRW-BKGD-S04 
BRW-AOC2-SD07 
BRW-AOC2-SD08 

Lab Sample No. 
818 
820 
822 
824 
826 
840 
842 

Matrix 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

The following QC sample designations were included in project documentation: sample 
numbers BRW-AOC2-SD07 and BRW-AOC2-SD08 were designated as field replicates. 

The analytical results were reported with an adjustment for moisture content. 
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It should be noted that the quantitation limits reported by the laboratory for pesticides for 4fe 
project soil samples were lower than those specified in the Project Sampling and Analysis ^P 
Plan with the exception of chlordane (0.5 ppm) and methoxychlor (0.1 ppm). 

The analytical results with qualifications are presented on modified sample data sheets 
submitted by the laboratory. Definitions of the data qualifiers are listed in Table 1B. This 
report was prepared in accordance with the USEPA draft document" National Functional 
Guidelines for Organic Data Review", December 1990, and the analytical guidelines in 
USEPA Method 8080, and the Project Sampling and Analysis Plan. 

II. VALIDITY & COMMENTS: 

A. Technical Holding Times: 
A.1       Technical Holding time QC criteria were met for all project sample analyses. 

B. Initial Calibration: 
B.1 The laboratory performed a five point initial calibration on GC System #6 on 
August 21, 1993. The range of the initial calibration was from 0.01 ppm to 1.0 
ppm. Percent relative standard deviations (%RSDs) were calculated for all 
compounds using calibration factors determined from the initial calibration using the 
EC detector. The %RSDs for the following target analytes exceeded the 
recommended QC criteria of 20.0% 

Compound %RSD 
Endosulfan II 38% 
Endrin Aldehyde 31% 
DDT/Endo. Sulfate 32% 

o 

B.2 Due to the large percent RSDs, the detected results for these compounds are 
qualified ")" as estimated and are usable for limited purposes. 

B.3 Methoxychlor was spiked in at concentrations too low to be detected by the 
ECD.  All PQLs for this analyte are qualified "R" as rejected. 

C. Continuing Calibration: 
C.1 No continuing calibrations were analyzed during the sequence with the 
exception of the column degradation solution containing Endrin and DDT. The 
stability of the instrument, GC column, and detector were monitored using the 
Endrin and DDT column degradation solution and the Aroclor 1254 continuing 
calibration solution. These two solutions were used to check area consistency and 
surrogate area stability. It is the opinion of the reviewer, that since no pesticide 
continuing calibration solutions were analyzed, this is the only criteria that can be 
used to monitor system performance. 

C.2       Due to the absence of pesticide continuing calibrations, the PQLs for all 
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blanks and samples are qualified "J" as estimated and usable for limited purposes. 

D. Laboratory Blanks: 
D.1 The baseline dropped below zero during analyses, as can be seen on the 
chromatogram by the straight baseline at zero millivolts. In the opinion of the 
reviewer this will not affect the quality of the data. 

D.2 Target analytes were not detected in the method blank associated with the 
samples at a concentration above the practical quantitation limits (PQL), and the 
results are considered acceptable. 

E. Instrument Blanks: 
E.1 Target analytes were not detected in the instrument blank associated with the 
samples at a concentration above the estimated practical quantitation limits (PQL), 
and the results are considered acceptable. 

F. Field Replicate Analyses: 
F.1 A QC limit for precision of s;50 percent as measured by Relative Percent 
Difference (RPD) between soil sample values, was specified for field replicate 
comparability. 

F.2 Samples BRW-AOC2-SD07 and BRW-AOC2-SD08 were utilized for field 
replicate analyses. The results met all applicable QC criteria, and the results are 
considered acceptable. 

G. Surrogate Recoveries: 
G.1 Surrogate spike percent recoveries (%Rs) for project analyses were met for all 
project samples using the surrogate areas from the closest continuing calibration 
standard. However, the exact percent recovery reported by the laboratory could not 
be verified because the laboratory used an average of the surrogate areas from an 
unknown number of continuing calibration standards to calculate the surrogate 
recoveries. Calculating the surrogate recoveries referenced against the closest 
continuing calibration standards yielded recoveries within the QC criteria, but 
different than what the laboratory had reported. The surrogate recoveries reported 
by the laboratory and the values reported by the reviewer are listed below. 

ICF Sate No. Laboratory Results Validation Results 
BRW-BKGD-SD01 102% 80% 
BRW-BKGD-S01 107% 88% 
BRW-BKGD-S02 106% 100% 
BRW-BKGD-S03 100% 86% 
BRW-BKGD-S04 96% 82% 
BRW-AOC2-SD01 107% 88% 
BRW-AOC2-SD02 78% 97% 
BRW-AOC2-SD03 94% 78% 
BRW-AOC2-SD04 98% 77% 
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BRW-AOC2-SD05 100% 82% 
BRW-AOC2-SD06 98% 82% 
BRW-AOC2-SD07 93% 76% 
BRW-AOC2-SD08 104% 83% 'O 

G.2 Since all recoveries met applicable QC criteria, the surrogate recovery results 
are considered acceptable. 

H.        Matrix Spike/Matrix Spike Duplicate: 
H.1 No matrix spike and matrix spike duplicate analyses were performed for this 
sample set. 

I. System Performance: 
1.1 The laboratory set up the-GC analytical run time to elute all pesticide 
analytes within 9 minutes, causing co-elution of numerous pesticides, making 
identification difficult. A slower temperature program and/or slower carrier gas flow 
rate would increase resolution for many of the pesticide analytes. 

1.2 The Endrin and 4,4'-DDT breakdown ranged between 5-30%. It is the 
opinion of the reviewer that the quality of the data was not affected. 

1.3 No problems with system performance were observed for all other project 
sample analyses. 

j. Quantitation and Identification: 
j.1 The reported PQLs in some of the samples were not adjusted for moisture 
content. The PQLs for these samples have been corrected on the data forms by the 
reviewer. 

j.2 Samples BRW-AOC2-SD01, BRW-AOC2-SD02, BRW-AOC2-SD03, BRW- 
AOC2-SD05, BRW-AOC2-SD07, and BRW-AOC2-SD08, exhibited raised baselines 
in the retention time windows of some of the pesticides, which in the opinion of the 
laboratory and reviewer are of biogenic origin. Pesticides were not detected in any 
of these samples. 

J.3 Although not requested on the chain-of-custody record, pesticide analysis 
was reported by the laboratory for samples BRW-AOC2-SD03, BRW-AOC2-SD03, 
BRW-AOC2-SD04, and BRW-AOC2-SD06. The results of these analyses were not 
validated. 

K. Conclusion: 
K.1 The PQLs for methoxychlor in all blanks and samples are rejected because 
the analyte concentrations in the initial calibration were too low. 

K.2 Due to the absence of pesticide continuing calibrations, all PQLs for all 
project blanks and samples are qualified "J" as estimated and usable for limited 
purposes. 

EAFB\8080\7 SOILS\FBPST001.DVR 

• 

• 



ICF KAISER 
ENGINEERS 

ICF KAISER ENGINEERS, INC. 

2700 CHANDLER AVENUE. BUILDING C 

LAS VEGAS. NV 89 1 20 

702/795-05 15 

DATA VALIDATION REPORT 

PROGRAM: 
LABORATORY: 
REVIEWER: 
ANALYSIS: 
MATRIX: 
DATE: 

POINT BARROW/ DEW Line RI/FS (ICF Project No. 41096-412-02) 
Friedman & Bruya, Inc. (Seattle, VVA) 
Timothy Vonnahme 
Pesticides by USEPA Method 8080. 
Water 
March 31, 1994 

INTRODUCTION: 

Friedman & Bruya, Inc. (Seattle, WA) received 11 water samples from the Point Barrow site 
(referenced chain of custody record No. 552) on August 26, 1993. Two samples were 
requested for pesticide analysis by the pesticide organics extraction method described in 
Section 8 of the Project Sampling and Analysis Plan. The samples were analyzed for 
pesticides by USEPA Method 8080 on September 3, 1993. 

The ICF site identification numbers and corresponding FBI laboratory sample identification 
numbers are listed below. 

ICF Site No. 
BRW-BKGD-SW01 
BRW-BKGD-SW02 

Lab Sample No. 
784 
884 

Matrix 
Water 
Water 

It should be noted that the practical quantitation limits (PQLs) reported by the laboratory 
(0.2 ppb) for pesticides for the project water sample were lower than those specified in the 
Project Sampling and Analysis Plan (0.5 ppb) with the exception of chlordane (10.0 ppb) and 
methoxychlor (2.0 ppb). Since the lowest initial calibration standard is (0.01 ppm) all PQLs 
should be raised to 0.5 ppb. 

The instrument Number-Sequence Date on the Summary Form for Sample BRW-BKGD- 
SW01 (784) and BRW-BKGD-SW02 (884) were recorded as ICF6 09-03-93. It is the opinion 
of the reviewer that the pesticide analyses should be reported using ICF5 09-03-93 because 
this instrument used the same instrument methods for both the standards and samples, 
whereas ICF6 used two different instrument methods, employing two different GC 
temperature programs. The initial calibration using instrument ICF5 was also superior to the 
initial calibration performed on instrument ICF6. 

EAFB\8080\COC552\FBPST003.DVR 



The analytical results with qualifications are presented on modified sample data sheets 
submitted by the laboratory. Definitions of the data qualifiers are listed in Table 1B. This 
report was prepared in accordance with the USEPA draft document" National Functional 
Guidelines for Organic Data Review", December 1990, and the analytical guidelines in 
USEPA Method 8080, and the Project Sampling and Analysis Plan. 

II. VALIDITY & COMMENTS: 

A. Technical Holding Times: 
A.1       Technical Holding time QC criteria were met for all project sample analyses. 

B. Initial Calibration: 
B.1 The laboratory performed a five point initial calibration on GC instrument ICF5 
on August 21,1993. The range of the initial calibration was from 0.01 ppm to 1.0 
ppm. The percent relative standard deviations (%RSDs) were calculated for all 
compounds using calibration factors determined from the initial calibration using the 
EC detector. The %RSD for the following target analyte exceeded the recommended 

QC criteria of 20.0% 

Compound %RSD 
beta-BHC 22% 

B.2 Chlordane and methoxychlor could not be calculated due to low sensitivity 
and interferences. All detected results for these compounds are qualified "R" as 
rejected. 

B.3 Due to the large percent RSD in the analyte listed above, the detected results 
for this compound is qualified "J" as estimated and usable for limited purposes. 

C. Continuing Calibration: 
C.1 Chlordane and methoxychlor percent recoveries could not be calculated due 
to low sensitivity and interference problems. All detected results and PQLs for these 
compounds are qualified "R" as rejected. 

C.2       All QC criteria for the pesticides were met except for the following analytes. 

Compound %R OC Criteria 
Endosulfan i 139% 75-125 
Endrin/4,4'-DDD 153% 75-125 

C.3 The results for the above two analytes were outside the QC criteria, therefore 
all detected results and PQLs are qualified "J" as estimated and usable for limited 
purposes. 

D. Laboratory Blanks: 
D.1 Target analytes were not detected in the method blank associated with the 
samples at a concentration above the practical quantitation limits (PQLs), and the 
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results are considered acceptable. 

E. Instrument Blanks: 
E.1 Target analytes were not detected in the instrument blank associated with the 
samples at a concentration above the PQ Ls, and the results are considered 
acceptable. 

F. Field Blanks: 
F.1        There were no field blank submitted for analyses with the project sample set. 

G. Field Duplicate Analyses: 
G.1       No field duplicate analyses were requested for the pesticide fraction. 

H.        Surrogate Recoveries: 
H.1 Surrogate percent recovery (%R) for project analyses were met for all project 
samples using the average surrogate areas from the initial calibration. Since the 
recovery met applicable QC criteria, the surrogate recovery results are considered 
acceptable. 

I. Matrix Spike/Matrix Spike Duplicate: 
1.1 No matrix spike and matrix spike duplicate analyses were performed for this 
sample set. 

J. System Performance: 
J.1 In the opinion of the reviewer, the results from GC instrument ICF5 should 
have been reported instead of GC instrument ICF6, due to superior initial and 
continuing calibration results. 

J.2 No other problems with system performance were observed for all other 
project sample analyses. 

K. Ouantitation and Identification: 
K.1 No target analytes were detected in the samples. The PQLs of the target 
analytes reported by the laboratory are incorrect. The PQLs have been corrected on 
the summary data form by the reviewer. 

L. Conclusion: 
L.1 Due to low sensitivity and interferences detected in the initial calibration and 
continuing calibration, the PQLs for chlordane and methoxychlor are qualified "R" 
and rejected . 

L.2 Due to continuing calibration problems, the PQLs for Endosulfan I and Endrin 
and 4,4'-DDD are qualified "J" as estimated . 

L.3 All PQLs were raised to 0.5 ppb due to the laboratory reporting incorrect 
detection limits. 
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DATA VALIDATION REPORT 

POINT BARROW/ DEW Line RI/FS (ICF Project No. 41096-412-02) 
Friedman & Bruya, Inc. (Seattle, WA) 
Timothy Vonnahme 
Pesticides by USEPA Method 8080. 
Soil 
April 7, 1994 

INTRODUCTION: 

Friedman & Bruya, Inc. (Seattle, WA) received 16 soil samples from the Point Barrow site 
on August 27, 1993 (referenced chain of custody record No. 557). Three samples were 
requested for pesticide analysis by the pesticide organics extraction method described in 
Section 8 of the Project Sampling and Analysis Plan. The samples were analyzed for 
pesticides by USEPA Method 8080 on August 31, and September 1 and 3, 1993. 

The ICF site identification numbers and corresponding FBI laboratory sample identification 
numbers are listed below. 

ICF Site No. 
BRW-SS01-SD01 
BRW-SS02-SD01 
BRW-SS02-S01 

Lab Sample No. 
1136 
1146 
1148 

Matrix 
Soil 
Soil 
Soil 

The analytical results were reported with an adjustment for moisture content. 

The instrument Number-Sequence Date on the Summary Form for all three samples was 
were inadvertently recorded by the laboratory as ICF6 09-03-93 instead of ICF5 08-31-93. 
The laboratory stated that GC instrument ICF6 is used only for second column confirmation 
of detected target analytes. 

The analytical results with qualifications are presented on modified sample data sheets 
submitted by the laboratory. Definitions of the data qualifiers are listed in Table 1B. This 
report was prepared in accordance with the USEPA draft document " National Functional 
Guidelines for Organic Data Review", December 1990, and the analytical guidelines in 
USEPA Method 8080, and the Project Sampling and Analysis Plan. 
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II.        VALIDITY & COMMENTS; 

A. Technical Holding Times: 
A.1 The technical holding time QC criteria were met for all project sample 
analyses. 

B. Initial Calibration: 
B.1 The laboratory performed a five point initial calibration on GC instrument ICF5 
on August 21,1993. The range of the initial calibration was from 0.01 ppm to 1.0 
ppm. All samples were quantitated using a linear regression curve calculated from 
the initial calibration. The percent relative standard deviations (%RSDs) were 
calculated for all compounds using calibration factors determined from the initial 
calibration using the EC detector. The %RSD for the following target analyte 
exceeded the recommended QC cciteria of 20.0% 

Compound %RSD 
beta-BHC 22% 

Due to the large percent RSD in the analyte listed above, the detected result 
for this compound is qualified ")" as estimated and usable for limited purposes. 

B.2 Chlordane and melhoxychlor could not be calculated due to low sensitivity 
and interference. All detected results for these compounds are qualified "R" as 
rejected. 

C. Continuing Calibration: 
C.1 Chlordane and methoxychlor percent recoveries could not be calculated due 
to low sensitivity and interference problems. All detected results and PQLs for these 
compounds are qualified "R" as rejected. 

C.2 The continuing calibration standard exhibited low sensitivity for all pesticide 
analytes causing all analytes to be outside the QC criteria. Therefore, all detected 
results and practical quantitation limits (PQLs) are qualified ")" as estimated and 
usable for limited purposes. 

D. Laboratory Blanks: 
D.1 Target analytes were not detected in the method blank at a concentration 
above the PQL, and the results are considered acceptable. 

E. Instrument Blanks: 
E.1 Target analytes were not detected in the instrument blank associated with the 
samples at a concentration above the PQL, and the results are considered 
acceptable. 

F. Field Blanks: 
F.1        There was no field blank submitted for analyses with the project sample set. 
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G.        Field Replicate Analyses: 
G.1       No field replicate analyses were requested for the pesticide fraction. 

H.        Surrogate Recoveries: 
H.1 Due to co-elution of target analytes and hydrocarbon interference on the 
primary GC column, sample BRW-SS02-S02 displayed a surrogate recovery 
exceeding QC criteria. 

H.2 The laboratory calculated the surrogate recoveries on the confirmation 
column, referencing the closest continuing standard. Using this procedure all QC 
criteria were met. 

H.3 All surrogate recoveries calculated from the confirmation GC column met 
applicable QC criteria, and the results are considered acceptable. 

I. Matrix Spike/Matrix Spike Duplicate: 
l.l No matrix spike and matrix spike duplicate analyses were performed for this 
project sample set. 

J. System Performance: 
j.1 The laboratory set up the GC analytical run time on the primary GC column 
to elute all pesticide analytes within 9 minutes, causing co-elution of numerous 
pesticides, and making identification difficult. A slower temperature program and/or 
slower carrier gas flow rate would increase resolution for many of the pesticide 
analytes. 

j.2 It is the opinion of the reviewer that a longer bakeout time should have been 
used to further clean the GC column and detector between sample analyses. 

j.3 The Endrin and 4,4'-DDT breakdown ranged between 5-20%, and the results 
are considered acceptable. 

J.4 No other problems with system performance were observed for all other 
project sample analyses. 

K. Quantitation and Identification: 
K.1 The laboratory reported endosulfan sulfate at a concentration of 0.02 ppm 
in sample BRW-SS01-SD01. It is the opinion of the reviewer that due to coelution 
problems on the primary GC column, retention time discrepancies on the 
confirmation GC column, and the very low concentration reported (PQL=0.01 ppm), 
endosulfan sulfate is not detected in the sample. The PQL for this target analyte has 
been inserted on the summary data form by the reviewer. 

K.2       No other problems with quantitation and identification were observed. 
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Conclusion: 

L.1 Endosulfan sulfate was reported in sample BRW-SS01-SD01 at a 
concentration of 0.02 ppm by the laboratory, but was changed to a PQL of <0.01 
ppm by the reviewer for reasons stated in Section K.1. 

L.2 Due to low sensitivity and hydrocarbon interference detected in the initial 
calibration and continuing calibration, the PQL for chlordane and methoxychlor for 
all project samples are qualified "R" as rejected and unusable. 

L.2 Due to continuing calibration problems, the PQLs for all target analytes are 
qualified "J" as estimated and usable for limited purposes. 
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POINT BARROW/ DEW Line RI/FS (ICF Project No. 41096-412-02) 
Friedman & Bruya, Inc. (Seattle WA) 
Timothy Vonnahme 
Polychlorinated Biphenyls (PCBs) by USEPA Method 8080. 
Water 
March 29, 1994 

I. INTRODUCTION: 
Friedman & Bruya, Inc. (FBI) (Seattle, WA) received 10 water samples from the Point Barrow 
site on August 27, 1993 (referenced chain of custody record No. 556). One sample was 
requested for polychlorinated biphenyls (PCBs) analysis by the PCB organics extraction 
method described in Section 8 of the Project Sampling and Analysis Plan. The sample was 
analyzed for PCBs by USEPA Method 8080 (GC/ECD) on September 3, 1993. 

The ICF site identification number and corresponding FBI laboratory sample identification 
number are listed below. 

ICF Site No. 
BRW-EB01 

Lab Sample No. 
1156 

Matrix 
Water 

The laboratory reported incorrect Practical Quantitation Limits (PQLs) of 2.0 ppb 
for the sample when the correct PQL should have been 5.0 ppb, since the low point on the 
initial calibration curve is 0.1 ppm. 

The analytical results with qualifications are presented on modified sample data sheets 
submitted by the laboratory. Definitions of the data qualifiers are listed in Table 1B. This 
report was prepared in accordance with the USEPA draft document " National Functional 
Guidelines for Organic Data Review", December 1990, and the analytical guidelines in 
USEPA Method 8080, and the Project Sampling and Analysis Plan. 
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II. VALIDITY & COMMENTS: 

A. Technical Holding Times: 
A.1       Technical Holding time QC criteria were met for all project sample analyses. 

B. Initial Calibration: 
B.1 The laboratory performed a five point initial calibration on GC Instrument 
ICF5 on August 21, 1993. All samples were quantitated using a linear regression 
curve calculated from the initial calibration. The range of the initial calibration was 
from 0.1 ppm to 10 ppm. A percent relative standard deviation (%RSD) of 37.2% 
was calculated using calibration factors determined from the initial calibration. The 
%RSD of 37.2 exceeds the recommended method criteria of 20.0%, therefore, the 
detected results are qualified "]" as estimated and usable for limited purposes. 

C. Continuing Calibration: 
C.1 All QC criteria for the continuing calibrations were met and the results are 
considered acceptable. 

D. Laboratory Blanks: 
D.1 PCBs were not detected in the method blank associated with the samples at 
a concentration above the practical quantitation limits (PQL) and the results are 
considered acceptable. 

E. Instrument Blanks: 
E.1 No target analytes were detected at a concentration above the PQL and the 
results are considered acceptable. 

F. Field Blanks: 
F.1 PCBs were not detected in the equipment blank at a concentration above the 
PQL and the results are considered acceptable. 

G. Field Duplicate Analyses: 
G.1       No Field Duplicate Analyses were requested for the PCB fraction. 

H.        Surrogate Recoveries: 
H.1. The surrogate recoveries met applicable QC criteria and the results are 
considered acceptable. 

I. Matrix Spike/Matrix Spike Duplicate: 
1.1 The laboratory did not perform any matrix spike/matrix spike duplicate 
analyses for the PCB fraction. 

J. System Performance: 
J.1 The results for sample BRW-EB01 were confirmed by reanalysis on a second 
GC column, verifying no target analytes were detected above the PQL of the sample. 
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K. Ouantitation and Identification: 
K.1       No target analytes were detected in the project sample. 

K.2 The laboratory reported an incorrect PQL (2 ppb) for PCBs in the project 
sample. The 0.1 ppm calibration standard was the lowest point of the curve, 
therefore, the PQLs should have been reported as 5 ppb. The PQLs has been 
adjusted by the validator on the data summary forms submitted by the laboratory. 

L. Conclusion: 
L.1 Due to the previously mentioned problem above, the PQLs have been raised 
to 5 ppb for the project sample. 
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DATA VALIDATION REPORT 

PROGRAM: POINT BARROW / DEW Line RI/FS (ICF Project No. 41096-412-02) 
LABORATORY: Friedman & Bruya, Inc. (Seattle, WA) 
REVIEWER: Timothy Vonnahme 
ANALYSIS: Polychlorinated Biphenyls (PCBs) bv USEPA Method D8080. 
MATRIX: Water 
DATE: March 31, 1994 

I. INTRODUCTION: 

Friedman & Bruya, Inc. (FBI) (Seattle, WA) received 11 water samples from the Point Barrow 
site (referenced chain of custody record No. 552) on August 26, 1993. Two samples were 
requested for polychlorinated biphenyls (PCBs) analysis by the PCB organics extraction 
method described in Section 8 of the Project Sampling and Analysis Plan. The samples were 
analyzed for PCBs by USEPA Method 8080 (GC/ECD) on September 3, 1993. 

The ICF site identification numbers and corresponding FBI laboratory sample identification 
numbers are listed below. 

ICF Site No. 
BRW-BKGD-SW01 
BRW-BKGD-SW02 

Lab Sample No. 
784 
884 

Matrix 
Water 
Water 

The laboratory reported incorrect Practical Quantitation Limits (PQLs) of 2.0 ppb 
for the sample when the correct PQL should have been 5.0 ppb, since the low point on the 
initial calibration curve is 0.1 ppm. 

The instrument Number-Sequence Date on the Summary Form for Sample BRW-BKGD- 
SW01 (784) and BRW-BKGD-SW02 (884) were recorded as ICF6 09-03-93. It is the opinion 
of the reviewer that the PCB analyses should be reported using ICF5 09-03-93 because this 
instrument used the same instrument methods for both the standards and samples, whereas 
ICF6 used two different instrument methods. 

The analytical results with qualifications are presented on modified sample data sheets 
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submitted by the laboratory. Definitions of the data qualifiers are listed in Table 1B. This 
report was prepared in accordance with the USEPA draft document " National Functional 
Guidelines for Organic Data Review", December 1990, and the analytical guidelines in 
USEPA Method 8080, and the Project Sampling and Analysis Plan. 

II. VALIDITY & COMMENTS: 

A. Technical Holding Times: 
A.1       Technical Holding time QC criteria were met for all project sample analyses. 

B. Initial Calibration: 
B.l The laboratory performed a five point initial calibration on GC System #5 on 
August 21, 1993. The range of the initial calibration was from 0.1 ppm to 10 ppm. 
A percent relative standard deviation (%RSD) of 37.2% was calculated using 
calibration factors determined from the initial calibration. The %RSD of 37.2 
exceeds the recommended method criteria of 20.0%, therefore, the detected results 
are qualified "J" as estimated and usable for limited purposes. 

C. Continuing Calibration: 
C.1 All QC criteria for the PCB continuing calibrations were met and the results 
are considered acceptable. 

D. Laboratory Blanks: 
D.1 PCBs were not detected in the method blank associated with the samples at 
a concentration above the practical quantitation limits (PQL), and the results are 
considered acceptable. 

E. Instrument Blanks: 
E.1 No target analytes were detected at a concentration above the PQL, and the 
results are considered acceptable. 

F. Field Blanks: 
F.I        There were no field blank submitted for analyses with the project sample set. 

G. Field Duplicate Analyses: 
G.l       No field duplicate analyses were requested for the PCB fraction. 

H. Surrogate Recoveries: 
H.1 A discrepancy exists between the surrogate recoveries reported by the 
laboratory and the surrogate recoveries calculated by the reviewer, as listed below. 

ICF Site No. Laboratory Results        Validator Results 
BRW-BKGD-SW01 112% 86% 
BRW-BKGD-SW02 86% 66% 
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H.2 The discrepancy is not expected to have an affect on the quality of the data 
because surrogate QC criteria were met. 

Matrix Spike/Matrix Spike Duplicate: 
1.1        The laboratory did not perform any matrix spike/matrix spike duplicate 
analyses for the PCB analyses. 

System Performance: 
J.1 No problems with system performance were observed for the project sample 
analyses. 

Ouantitation and Identification: 
K.1 The laboratory reported incorrect PQLs (2 ppb) for PCBs in all project 
samples. The 0.1 ppm calibration standard was the lowest point of the curve, 
therefore, the PQLs should have been reported as 5 ppb. The PQLs have been 
adjusted by the validator on the data summary forms submitted by the laboratory. 

Conclusion: 
L.1 No PCBs were detected in the method blank or project samples. Due to the 
previously mentioned problems with the detection limits, all PQLs for the method 
blank and project samples are raised to 5 ppb. 

• 
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DATA VALIDATION REPORT 

PROGRAM: POINT BARROW / DEW Line RI/FS (ICF Project No. 41096-412-02) 
LABORATORY: Friedman & Bruya, Inc. (Seattle, WA) 
REVIEWER: Timothy Vonnahme 
ANALYSIS: Polychlorinated Biphenyls (PCBs) by USEPA Method 8080. 
MATRIX: Soil 
DATE: April 7, 1994 

I. INTRODUCTION: 

Friedman & Bruya, Inc. (FBI) (Seattle, WA) received 16 soil samples from the Point Barrow 
site on August 27, 1993 (referenced chain of custody record No. 557). Four samples were 
requested for polychlorinated biphenyls (PCBs) by the PCB organics extraction method 
described in Section 8 of the Project Sampling and Analysis Plan. The samples were 
analyzed for PCBs by USEPA Method 8080 (GC/ECD) on August 31 and September 1, 1993. 

The ICF site identification numbers and corresponding FBI laboratory sample identification 
numbers are listed below. 

ICF Site No. 
BRW-SS02-SD01 
BRW-SS02-S01 
BRW-SS02-S02 
BRW-SS02-S03 

Lab Sample No. 
1146 
1148 
1150 
1152 

Matrix 
Soil 
Soil 
Soil 
Soil 

The analytical results were reported with an adjustment for moisture content. 

The instrument Number-Sequence Date on the Summary Form for Sample BRW-SS02-SD01 
(1146) and sample BRW-SS02-S01 (1148) were inadvertently recorded by the laboratory as 
ICF6 09-03-93 instead of ICF5 08-31-93. 

The analytical results with qualifications are presented on modified sample data sheets 
submitted by the laboratory. Definitions of the data qualifiers are listed in Table 1B. This 
report was prepared in accordance with the USEPA draft document " National Functional 
Guidelines for Organic Data Review", December 1990, and the analytical guidelines in 
USEPA Method 8080, and the Project Sampling and Analysis Plan. 
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II. VALIDITY & COMMENTS: 

A. Technical Holding Times: 
A.l The technical holding time QC criteria were met for all project sample 
analyses. 

B. Initial Calibration: 
B.1 The laboratory performed a five point initial calibration on GC Instrument 
ICF5 on August 21, 1993. All samples were quantitated using a linear regression 
curve calculated from the initial calibration. The range of the initial calibration was 
from 0.1 ppm to 10 ppm. A percent relative standard deviation (%RSD) of 37.2% 
was calculated using calibration factors determined from the initial calibration. The 
%RSD of 37.2 exceeds the recommended method criteria of 20.0%, therefore, the 
detected results are qualified ")" as^stimated and usable for limited purposes. 

C. Continuing Calibration: 
C.1 All QC criteria for the continuing calibrations were met and the results are 
considered acceptable. 

D. Laboratory Blanks: 
D.1 PCBs were not detected in the method blank associated with the samples at 
a concentration above the practical quantitation limit (PQL) and the results are 
considered acceptable. 

E. Instrument Blanks: 
E.1 No target analytes were detected at a concentration above the PQL and the 
results are considered acceptable. 

F. Field Blanks: 
F.1        There was no field blank submitted for analysis with the project sample set. 

G. Field Replicate Analyses: 
G.1       No field replicate analyses were requested for the PCB fraction. 

H.        Surrogate Recoveries: 
H.1 All surrogate recoveries were calculated referenced against the closest 
continuing calibration standard. 

H.2 All surrogate recoveries met applicable QC criteria, and the results are 
considered acceptable. 

I. Matrix Spike/Matrix Spike Duplicate: 
1.1 The laboratory did not perform any matrix spike/matrix spike duplicate 
analyses for the PCB fraction. 

J. System Performance: 
J.1 No problems with system performance were observed for the project sample 
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analyses. 

K. Ouantitation and Identification: 
K.1 Aroclor 1254 was detected in sample BRW-SS02-S02 at a concentration of 
14 ppm, which is outside the linear range of the initial calibration (0.1-10 ppm), and 
the laboratory did not dilute and reanalyze the sample. Therefore, the detected 
results are qualified "J" as estimated and usable for limited purposes. 

K.2 No other problems were observed for compound quantitation and 
identification. 

L. Conclusion: 
L.1 Aroclor 1254 was detected in sample BRW-SS02-S02 at a concentration of 
3.7 ppm and sample BRW-SS02-S03 at a concentration of 14 ppm. 

L.2 Due to the previously mentioned problems with the initial calibration, the 
detected results in samples BRW-SS02-S02 and BRW-SS02-S03 are qualified "j" as 
estimated and usable for limited purposes. 

EAFB\8080\COC557\FBPCB006.DVR 
# 



ICE KAISER 
ENGINEERS 

ICF KAISER ENGINEERS, INC. 

2700 CHANDLER AVENUE. BUILDING C 
LAS VEGAS.  NV 89 1 20 
702/795-05 1 5 

DATA VALIDATION REPORT 

PROGRAM: POINT BARROW / DEW Line RI/FS (ICF Project No. 41096-412-02) 
LABORATORY: Friedman & Bruya, Inc. (Seattle, WA) 
REVIEWER: Timothy Vonnahme 
ANALYSIS: Polychlorinated Biphenyls (PCBs) by USEPA Method 8080. 
MATRIX: Soil 
DATE: April 4, 1994 

I. INTRODUCTION: 

Friedman & Bruya, Inc. (FBI) (Seattle, WA) received 11 samples from the Point Barrow site 
on August 27, 1993 (referenced chain of custody record No. 558). Two samples were 
requested for polychlorinated biphenyls (PCBs) analysis by the PCB organics extraction 
method described in Section 8 of the Project Sampling and Analysis Plan. The samples were 
analyzed for PCBs by USEPA Method 8080 (GC/ECD) on September 1, 1993. 

The ICF site identification numbers and corresponding FBI laboratory sample identification 
numbers are listed below. 

ICF Site No. 
BRW-SS02-S04 
BRW-SS02-S05 

Lab Sample No. 
1204 
1206 

Matrix 
Soil 
Soil 

The analytical results for the soil samples were reported with an adjustment for moisture 
content. 

The following QC sample designations were included in project documentation: sample 
numbers BRW-SS02-S04 and BRW-SS02-S05 were designated as field replicates. 

The analytical results with qualifications are presented on modified sample data sheets 
submitted by the laboratory. Definitions of the data qualifiers are listed in Table 1B. This 
report was prepared in accordance with the USEPA draft document " National Functional 
Guidelines for Organic Data Review", December 1990, and the analytical guidelines in 
USEPA Method 8080, and the Project Sampling and Analysis Plan. 
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II. VALIDITY & COMMENTS: 

A. Tech nicalHolding Times: 
A.1       Technical Holding time QC criteria were met for all project sample analyses. 

B. Initial Calibration: 
B.1 The laboratory performed a five point initial calibration on GC Instrument 
ICF5 on August 21, 1993. All samples were quantitated using a linear regression 
curve calculated from the initial calibration. The range of the initial calibration was 
from 0.1 ppm to 10 ppm. A percent relative standard deviation (%RSD) of 37.2% 
was calculated using calibration factors determined from the initial calibration. The 
%RSD of 37.2 exceeds the recommended method criteria of 20.0%, therefore, the 
detected results are qualified "J" as estimated and usable for limited purposes. 

C. Continuing Calibration: 
C.1 Continuing calibration standard (File 098R0101) reported a percent recovery 
of 69% exceeding the QC criteria (75-125%). All detected results and practical 
quantitation limits (PQLs) associated with this continuing calibration are qualified "J" 
as estimated and usable for limited purposes. 

C.2 All other QC criteria for the continuing calibrations were met and the results 
are considered acceptable. 

D. Laboratory Blanks: 
D.I PCBs were not detected in the method blank associated with the samples at 
a concentration above the practical quantitation limit (PQL) and the results are 
considered acceptable. 

E. Instrument Blanks: 
E.1 No target analytes were detected at a concentration above the PQL and the 
results are considered acceptable. 

F. Field Blanks: 
F.1        There was no field blank submitted for analysis with the project sample set. 

G. Field Replicate Analyses: 
G.1 A QC limit for precision of <;50 percent as measured by Relative Percent 
Difference (RPD) between soil sample values, was specified for field replicate 
comparability. 

G.2 Samples BRW-SS02-S04 and BRW-SS02-S05 were utilized for field replicate 
analyses. The results met all applicable QC criteria, and the results are considered 
acceptable. 

H.        Surrogate Recoveries: 
H.1 A discrepancy exists between the surrogate recoveries reported by the 
laboratory and the surrogate recoveries calculated by the reviewer, as listed below. 
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The reviewer calculated the recoveries of the two samples using the average 
surrogate area from the initial calibration. 

ICF Site No. Laboratory Results Validator Results 
BRW-SS02-S04 200%** 151%** 
BRW-SS02-S05 140% 105% 

H.2 The surrogate recovery for sample BRW-SS02-S04 was outside the QC 
criteria, therefore the detected result for that sample is qualified "J" as estimated and 
usable for limited purposes. 

H.3 All other surrogate recoveries met applicable QC criteria, and the results are 
considered acceptable. 

I. Matrix Spike/Matrix Spike Duplicate: 
1.1 The laboratory did not perform any matrix spike/matrix spike duplicate 
analyses for the PCB fraction. 

). System Performance: 
J.1 No problems with system performance were observed for the project sample 
analyses. 

K. Ouantitation and Identification: 
K.1 A discrepancy exists between the detected result reported by the laboratory 
and the result regenerated by the reviewer for both samples as indicated below. 
Results are reported in parts per million (ppm). 

ICF Site No. Laboratory Results Validation Results 
BRW-SS02-S04 12.0 11.0 
BRW-SS02-S05 9.5 10.4 

The discrepancies are probably due to inconsistent quantitation procedures 
performed by the laboratory. Since the difference in the laboratory and validator 
results are small, no additional action was taken. 

K.2 Both samples displayed concentrations for Aroclor 1254 that just exceeded 
the 10 ppm initial calibration standard concentration, and the laboratory did not 
perform a dilution analysis. It is the opinion of the reviewer that since the areas 
were just outside the QC criteria, it will not affect the quality of the data 

K.3 It is the opinion of the reviewer that since the chromatograms displayed 
probable hydrocarbon interferences in addition to Aroclor 1254, a second GC 
column confirmation should have been performed. 

L. Conclusion: 
L.1 Aroclor 1254 was detected in both samples. No PCBs were detected in the 
method blank. 
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L.2 Due to the previously mentioned problems with the initial calibration, 
continuing calibration and the surrogate recoveries, all detected results for all project 
samples and the method blank PQL are qualified "J" as estimated and usable for 
limited purposes. 
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REVIEWER: 
ANALYSIS: 
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DATE: 

DATA VALIDATION REPORT 

POINT BARROW/ DEW Line Ri/FS (ICF Project No. 41096-412-02) 
Friedman & Bruya, Inc. (Seattle, WA) 
Timothy Vonnahme 
Polychlorinatecl Hiphenyls (RGBs) by USEPA Method 8080. 
Water 
April 5, 1994 

I. INTRODUCTION: 

Friedman & Bruya, Inc. (FBI) (Seattle, WA) received 8 samples from the Point Barrow site on 
August 26, 1993 (referenced chain of custody record No. 554). Requested analyses were 
for polychlorinated biphenyls (PCBs) by the PCB organics extraction method described in 
Section 8 of the Project Sampling and Analysis Plan. The samples were analyzed for PCBs 
by USEPA Method 8080 (GC/ECD) on August 29 and September 1, 1993. 

The ICF site identification numbers and corresponding FBI laboratory sample identification 
numbers are listed below. 

ICF Site No. 
BRW-AOC2- 
BRW-AOC2- 
BRW-AOC2- 
BRW-AOC2- 
BRW-AOC2- 
BRW-AOC2- 
BRW-AOC2- 
BRW-AOC2 

SW01 
SW02 
SW03 
SW04 
SW05 
SW06 
SW07 
SW08 

Lab Sample No. 
843 
844 
845 
846 
847 
848 
849 
850 

Matrix 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

The following QC sample designations were included in project documentation: sample 
numbers BRW-AOC2-SW04 and BRW-AOC2-S08 were designated as field duplicates. 
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It should be noted that all quantitation limits reported by the laboratory (2.0 ppb) for the 
samples were lower than those specified in the Project Sampling and Analysis Plan (5.0 
ppb). The correct practical quantitation limit (PQL) when employing the lowest usable 
calibration point (0.1 ppm) should be 5.0 ppb. 

The analytical results with qualifications are presented on modified sample data sheets 
submitted by the laboratory. Definitions of the data qualifiers are listed in Table 1B. This 
report was prepared in accordance with the USEPA draft document " National Functional 
Guidelines for Organic Data Review", December 1990, and the analytical guidelines in 
USEPA Method 8080, and the Project Sampling and Analysis Plan. 

II. VALIDITY & COMMENTS: 

A. Technical Holding Times: 
A.1       Technical Holding time QC criteria were met for all project sample analyses. 

B. Initial Calibration: 
B.1 The laboratory performed a five point initial calibration on GC Instrument 
ICF5 on August 21, 1993. All samples were quantitated using a linear regression 
curve calculated from the initial calibration. The range of the initial calibration was 
from 0.1 ppm to 10 ppm. A percent relative standard deviation (%RSD) of 37.2% 
was calculated using calibration factors determined from the initial calibration. The 
%RSD of 37.2 exceeds the recommended method criteria of 20.0%, therefore, the 
detected results are qualified "J" as estimated and usable for limited purposes. 

C. Continuing Calibration: 
C.1 All QC criteria for the continuing calibrations were met and the results are 
considered acceptable. 

D. Laboratory Blanks: 
D.1 PCBs were not detected in the method blank associated with the samples at 
a concentration above the practical quantitation limit (PQL) and the results are 
considered acceptable. 

E. Instrument Blanks: 
E.1 No target analytes were detected at a concentration above the PQL and the 
results are considered acceptable. 

F. Field Blanks: 
F.1        There was no field blank submitted for analysis with the project sample set. 

G. Field Duplicate Analyses: 
G.1 A QC limit for precision of <;50 percent as measured by Relative Percent 
Difference (RPD) between water sample values, was specified for field duplicate 
comparability. 

G.2      Samples BRW-AOC2-SW04 and BRW-AOC2-SW05 were utilized for field 

EAFB\8080\COC554\FBPCB005.DVR 

• 



duplicate analyses. The results met all applicable QC criteria, and the results are 
considered acceptable. 

H. Surrogate Recoveries: 
H.1 All surrogate recoveries met applicable QC criteria, and the results are 
considered acceptable. 

I. Matrix Spike/Matrix Spike Duplicate: 
I.I The laboratory did not perform any matrix spike/matrix spike duplicate 
analyses for the PCB fraction. 

J. System Performance: 
J.1 Sample BRW-AOC2-SW01 was reanalyzed on 9/1/93 due to GC instrument 
problems.  All criteria were met onJhe reanalysis. 

j.2 No other problems with system performance were observed for the project 
sample analyses. 

K. Quantitation and Identification: 
K.1 The laboratory reported incorrect PQLs of 2.0 ppb for the samples when the 
correct PQLs should have been 5.0 ppb, since the low point on the initial calibration 
curve is 0.1 ppm. 

L. Conclusion: 
L.1        PCBs were not detected in the method blank or project samples. 

L.2 Due to the previously mentioned problems, the PQLs for all samples were 
raised to 5 ppb. 
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ANALYSIS: 
MATRIX: 
DATE: 

DATA VALIDATION REPORT 

POINT BARROW/ DEW Line RI/FS (ICF Project No. 41096-412-02) 
Friedman & ßruva, Inc. (Seattle WA) 
Timothy Vonnahme 
Polychlormated Biphenvls (PCBs) by USEPA Method 8080. 
Soil 
March >'~ 

I. INTRODUCTION: 

Friedman & ßruya, Inc. (FBI) (Seattle, WA) received 13 soil samples from the Point Barrow 
site (referenced chain of custody record No. 551) on August 27, 1993 for polychlorinated 
biphenyls (PCBs) analysis bv the PCB organics extraction method described in Section 8 of 
the Project Sampling "and Analysis Plan. The samples were analyzed for PCBs by USEPA 
Method 8080 (GC/ECD) on August 28 and August 29, 1993. 

• 

The ICF site identification numbers and corresponding FBI laboratory sample identification 
numbers are listed below. 

ICF Site No. 
BRW-BKGD- 
BRW-BKGD- 
BRW-BKGD 
BRW-BKGD 
BRW-BKGD 
BRW-AOC2- 
BRW-AOC2- 
BRW-AOC2- 
BRW-AOC2- 
BRW-AOC2- 
BRW-AOC2- 
BRW-AOC2- 
BRW-AOC2 

SD01 
S01 
S02 

■S03 
S04 
SD01 
SD02 
SD03 
SD04 
SD05 
SD06 
SD07 
SD08 

Lab Sample No. 
818 
820 
822 
824 
826 
828 
830 
832 
834 
836 
838 
840 
842 

Matrix 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
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The following QC sample designations were included in project documentation: sample 
numbers BRW-AOC2-SD07 and BRW-AOC2-SD08 were designated as field replicates. 

The analytical results were reported with an adjustment for moisture content. 

The analytical results with qualifications are presented on modified sample data sheets 
submitted by the laboratory. Definitions of the data qualifiers are listed in Table 1B. This 
report was prepared in accordance with the USEPA draft document " National Functional 
Guidelines for Organic Data Review", December 1990, and the analtical guidelines in 
USEPA Method 8080, and the Project Sampling and Analsis Plan. 

II. VALIDIT & COMMENTS: 

A. Technical Holding Times: 
A.1       Technical Holding time QC criteria were met for all project sample analses. 

B. Initial Calibration: 
B.1 The laboratory performed a five [joint initial calibration on GC System #6 on 
August 21, 1994. The range of the initial calibration was from 0.1 ppm to 10 ppm. 
A percent relative standard deviation (%RSD) of 30.3% was calculated using 
calibration factors determined from the initial calibration. The %RSD of 30.3 
exceeds the recommended method criteria of 20.0%, therefore, the detected results 
are qualified ")" as estimated and usable for limited purposes. 

C. Continuing Calibration: 
C.1 The percent recovery of Aroclor 1254 in the 5 ppm continuing calibration 
standards associated with the samples are listed below: 

File Name Time/Date %R Criteria 
098R1601 0228/8-28 112% 75-125% 
098R0101 0906/8-28 56%* 75-125% 
098RO3O1 1638/8-28 116% 75-125% 
098R0901 0539/8-29 119% 75-1 25% 
098R2401 1657/8-29 118% 75-1 25% 

C.2 Continuing calibration standard (098R0101) was outside the acceptable QC 
criteria due to a faulty injection. The standard analyzed prior to this was used in its 
place for quantitation. 

C.3 All other continuing calibrations met QC criteria and are considered 
acceptable. 

D.        Laboratory Blanks: 
D.1 The baseline dropped below zero during analyses, as can be seen on the 
chromatogram by the straight baseline at zero millivolts. In the opinion of the 
reviewer this will not affect the quality of the data. 
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D.2 PCBs were not detected in the method blank associated with the samples at 
a concentration above the practical quantitation limits (PQL), and the results are 
considered acceptable. 

E. Instrument Blanks: 
E.1 No target analytes were detected at a concentration above the PQL, and the 
results are considered acceptable. 

F. Field Replicate Analyses: 
F.1 A QC limit for precision of ^50 percent as measured by Relative Percent 
Difference (RPD) between soil sample values, was specified for field replicate 
comparability. 

F.2 Samples BRW-AOC2-SD0Z and BRW-AOC2-SD08 were utilized for field 
replicate analyses. The results met all applicable QC criteria, and the results are 
considered acceptable. 

G. Surrogate Recoveries: 
G.1 Surrogate spike percent recoveries (%Rs) for project analyses were met for all 
project samples referenced against the surrogate areas from the closest continuing 
calibration standard. However, the exact percent recovery reported by the 
laboratory could not be verified because (he laboratory used an average of the 
surrogate areas from an unknown number of continuing calibration standards to 
calculate the surrogate recoveries. Calculating the surrogate recoveries using the 
closest continuing calibration standards yielded recoveries within the QC criteria, but 
different than what the laboratory had reported. The surrogate recoveries reported 
by the laboratory and the values reported by the reviewer are listed below. 

ICF Sate No. 
BRW-BKGD-SD01 
BRW-BKGD-S01 
BRW-BKGD-S02 
BRW-BKGD-S03 
BRW-BKGD-S04 
BRW-AOC2-SD01 
BRW-AOC2-SD02 
BRW-AOC2-SD03 
BRW-AOC2-SD04 
BRW-AOC2-SD05 
BRW-AOC2-SD06 
BRW-AOC2-SD07 
BRW-AOC2-SD08 

G.2 Since all surrogate recoveries met applicable QC criteria, the results are 
considered acceptable. 
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Laboratory Results Validation Results 
102% 80% 
107% 88% 
106% 100% 
100% 86% 
96% 82% 

107% 88% 
78% 97% 
94% 78% 
98% 77% 
100% 82% 
98% 82% 
93% 76% 
104% 83% 



H. Matrix Spike/Matrix Spike Duplicate: 
H.1 The sample used for the matrix spike/matrix spike duplicate analyses (LON- 
SSO1-S10-4) was not sampled from the Point Barrow site. It was selected from the 
Point Lonely site. It is the opinion of the reviewer that the affect on the data quality 
is not known. 

H.2 The laboratory reported a value of 96% for the MS and 97% for the MSD. 
All QC criteria for project MS and MSD analyses were met. 

I. System Performance: 
1.1 The laboratory reported an autosampler malfunction during the injection of 
continuing calibration standard (98R0101), as indicated by the low areas. 

1.2 No problems with system (jerformance were observed for all other project 
sample analyses. 

]. Quantitation and Identification: 
J.1 No PCBs were detected in the soil samples.    The PQLs for some of the 
samples were incorrectly adjusted for moisture content.The corrected PQL values are 
listed below. 

ICF Site No. Laboratory Result Validation Result 
BRW-BKGD-S01                                    <0.1 ppm <0.4 ppm 
BRW-BKGD-S02 <0.1 ppm <0.3 ppm 
BRW-BKGD-S03 <0.1 ppm <0.2 ppm 
BRW-AOC2-SD03 <0.1 ppm <0.2 ppm 

J.2 All sample results were quantitated using the closest continuing calibration 
standard. 

J.3 Samples BRW-AOC2-SD01, BRW-AOC2-SD02, BRW-AOC2-SD03, BRVV- 
AOC2-SD05, BRW-AOC2-SD07, and BRW-AOC2-SD08, exhibited raised baselines 
in the retention time window for the PCBs, which in the opinion of the laboratory 
and reviewer are of biogenic origin. PCBs were not detected in any of these 
samples. 

K. Conclusion: 
K.1 Due to the high percent RSDs in the initial calibration, the delected results 
for all project samples are qualified ")" as estimated and usable for limited purposes. 
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